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RELATED APPEALS AND INTERFERENCES 
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STATUS OF CLAIMS 



Claims that are pending, finally rejected and appealed are 1-8, 10-14, 16 ^ 

o 

and 17. Claims 9 and 15 have been cancelled. 



STATUS OF AMENDMENTS AFTER FINAL 



No amendments were filed after the final office action dated January 1 8, 

2005. 

SUMMARY OF INVENTION 

The invention concerns customized ports in a crossbar, which by way of 
background, is a chip or chip component commonly used to provide a processing 
system of high frequency links between multiple ports and system agents. In the prior 
art, each port has been generally designed as an input port for receiving data from 
system agents (i.e., source agents) and an output port for transmitting data from the 
input ports to other system agents (i.e., destination agents). The system agents can 
include multiple computer components, such as a central processing unit (CPU), 
Input/Output (I/O) controllers, memory controllers and cache memory. 

The present invention provides a crossbar (Fig. 2, item 50) for providing 
connections between a plurality of ports (52, 54, 56, 58) and a plurality of system 
agents via a processing system (Fig. 3, 100), which includes a plurality of ports, with 
each port being capable of being an input port customized for receiving data from a 
source agent and an output port customized for transferring data to a destination agent, 
and crossbar control data (Page 6, para. 0019) for specifying crossbar control 
information for transferring data from an input port to an output port having different 
port configurations. (Pages 8-9, paras. 0023-0025) 

The present invention also provides a method for transmitting data 
between customized ports and a plurality of system agents in a processing system 
(Fig. 3, 100) via a crossbar, which includes the steps of receiving data on an input 
port, obtaining the destination output port for the data received on the input port, 
determining whether the input port has the same configurations as the output port, 
obtaining control information from the crossbar control data when the input port does 
not have the same configurations as the output port, processing the data according to 
the obtained control information from the crossbar control data, and transmitting the 
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processed data to the destination output port. (Figs. 4 & 5, Pages 10-12, paras. 0027- 
0030) 

ISSUES ON APPEAL 

1. Whether the §112, second paragraph rejection of claims 12, 16 
and 17 should be reversed because of applicant's use of the recitation "the width of 
the input port" and "the width of the output port", rather than the examiners' 
suggested recitations "a width of the input port" and "a width of the output port"? 

2. Whether the § 102(b) rejection of claims 1, 3, 6-8 and 11-13 based 
on Yokoyama (JP 411296473) should be reversed because of the examiner's 
misinterpretation of Yokoyama? 

3. Whether the §103 rejection of claims 16 and 17 should be 
reversed as being based upon the misinterpretation of Yokoyama in combination with 
Lach? 

GROUPING OF CLAIMS 

To conduct this appeal economically and for the limited purposes of this 
appeal, dependent claims 2, 4, 5 and 10 stand or fall with associated independent 
claim 1; and dependent claims 13 and 14 stand or fall with associated independent 
claim 12. 

ARGUMENT 

1. The §112, Second Paragraph Rejection of Claims 12, 16 and 
17 Should be Reversed Because of Applicant's use of the 
Recitation "the Width of the Input Port" and "the Width of 
the Output Port" is not indefinite. 

Claims 12, 16 and 17 stand rejected under §112, second paragraph 
because of applicant's use of the recitation "the width of the input port" and "the 
width of the output port". The examiner maintained this rejection after applicant 
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declined the examiner's suggested use of the recitations "a width of the input port" 
and "a width of the output port". Applicant declined to make this change for the 
reason that the proposed change is simply awkward and unnecessary. It elevates form 
over substance. The applicant's usage would not be indefinite to one of ordinary skill 
in the art. Antecedent basis is not or should not be an issue with regard to width of a 
port, as every port has some width, particularly so in the context of these claims. 
However, applicant states that should this rejection be the sole impediment to an 
allowance of these claims, applicant consents to the examiner's proposed language 
change. 

2. Claims 1, 3, 6-8 and 11-13 are not Anticipated Under §102(b) 
by Yokoyama When Yokoyama is Properly Interpreted. 

Claims 1, 3, 6-8 and 11-13 stand rejected under §102 based on 
Yokoyama. This rejection should be reversed as it is based upon a misinterpretation 
of Yokoyama. 

"A claim is anticipated only if each and every element as set forth in the 
claim is found, either expressly or inherently described, in a single prior art 
reference." Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. 
Cir. 1987). "The ordinary and customary meaning of a claim term to one of ordinary 
skill in the art may be ascertained from a variety of sources, first, as Vitronics 
instructs, from the intrinsic evidence of record such as the claims themselves, the 
written description, and the prosecution history, but also from the 'common 
understanding 5 of the terms that may be reflected in dictionaries, encyclopedias, and 
treatises." W.E. Hall Co., Inc. v. Atlanta Corrugating, LLC, 370 F.3d 1343, 1350(Fed. 
Cir. 2004) (citation omitted). Claim terms are presumed to have the ordinary and 
customary meanings attributed to them by those of ordinary skill in the art. Sunrace 
Roots Enter. Co. v. SRAM Corp., 336 F.3d 1298, 1302 (Fed. Cir. 2003). The broadest 
reasonable interpretation of the claims to be given during examination by the USPTO 
must be consistent with the interpretation that those skilled in the art would reach. In 
re Cortright, 165 F.3d 1353 (Fed. Cir. 1999). 
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With regard to the examiner's rejections, it is noted that the undersigned 
had a telephone interview with the examiner on September 1, 2004, in which the 
principal reference of Yokoyama was discussed. The undersigned stated that the 
extensive discussion of Yokoyama indicated that the examiner understood the 
Japanese language and that the comments that were made concerning this reference 
revealed considerable more knowledge than was set forth in the abstract that was 
provided by the EPO which consisted of less than a full page of description relating to 
the nature of the operation of the Yokoyama system. 

The examiner indicated that he did read Japanese and also informed 
applicant that the Japanese Patent Office had a free computer translation system in 
which an English translation could be obtained and offered to acquire and fax the 
English translation to applicant, which was done. The examiner indicated that such 
computerized translations are often inaccurate and difficult to understand. In the 
cover letter of the facsimile transmittal, the examiner specifically cautioned the 
applicant that the Office is not responsible for any erroneous interpretation resulting 
from inaccuracies between the original foreign language reference and the machine 
translation of the reference, as the machine translation may not reflect the original 
precisely. The translation itself contains similar language. It is also indicated that 
none of the text shown in the drawings are translated in this machine translation. 

The undersigned wishes to point out that the translation was indeed 
difficult to understand and that the examiner has also relied on descriptions of text 
contained in drawings which applicant is unable to verify the accuracy of or at least 
fully consider. Applicant formally requested that if the amendments that are made 
herein were unsuccessful and if Yokoyama continued to be a basis for rejection of the 
claims of this application, an accurate translation from the USPTO should be provided 
to applicant. The USPTO did not supply any additional translation. 

Because applicant believed that he was disadvantaged by the potential of 
an incorrect translation, a separate translation was ordered. The second translation 
was of little assistance. Both of the translations are enclosed with this brief for the 
possible consideration of the Board. 
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With regard to amended claim 1, the examiner's position with regard to 
Yokoyama anticipating the following element recitation: 

crossbar control data for specifying crossbar control 
information for transferring data from an input port to an 
output port having different port configurations, said 
crossbar control data containing control information for 
formatting bit length of data from an input port to be 
transmitted to an output port having less width than the 
input port, 

was that setting switches 2 and 3 make the port configure as an output port according 
to Figs. 3 and 11, with less width than said input port and cites Fig. 24 and paragraph 
0149. 

The examiner's reliance on Fig. 24 is not instructive as it merely shows 
a table of control numbers, i.e., CI through C9, which essentially seems to show that a 
256 bit band can be secured for transmitting 128 bit or 256 bit data, with paragraph 
0149 reading "C6 shows the case where 128 bit band can be secured in case 256 bit 
data are transmitted to a 128 bit port and in case C7 transmits 256 bit data to 128 bit 
port, it shows the case where a band is not securable." Nowhere else in the 
specification, to the extent that applicant can understand it, is there any discussion that 
data is formatted at all. 

All of the other cases (C1-C5 and C8-C9) indicate that data is either 
smaller or the same size as the output port capacity, and if not, the band is not 
securable. There is no discussion why or how case C6 differs from case C7 anywhere 
in the 25 page translation. It is submitted that the described case C6 is either 
gratuitous or erroneous. Nowhere in the specification does it indicate that data is 
reformatted to fit the width of the output port if the output port capacity is less than 
that of the input port. 

Claim 1 1 is also believed to be allowable for the reason that Yokoyama 
totally fails to anticipate, teach or suggest a crossbar having a plurality of virtual 
communication channels on each input port. The examiner attempts to equate a 
plurality of virtual communication channels on each input port to data paths that are 
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provided by the interconnection of switches in Fig. 5. Applicant believes that this is a 
totally misplaced reliance on the switch configuration shown in Fig. 5. It has nothing 
to do with virtual communication channels that are claimed. 

Claim 12 is also believed to be allowable over Yokoyama essentially for 
the same reasons as set forth above with regard to claim 1 . 

3. Claims 16 and 17 are not Obvious Over Yokoyama in View of 
Lach 

The examiner's position with regard to the amendatory language that 
was added to claims 16 and 17 (and to claim 12), namely: 

wherein said step of processing the data further 
comprising the steps of: 

determining whether the width of the input port is 

more than the width of the output port; 
submitting the data as processed data when the width 
of the input port is not more than the width of 
the output port; 
obtaining the width of the output port when the width 
of the input port is greater than the width of the 
output port; 

formatting the data from the input port to data 
configured for the obtained width of the output 
port; 

submitting the formatted data as the processed data; 

was that Yokoyama meets the formatting step by Box S20 in Fig. 14, which is 
untranslated Japanese text that appears to be unimportant, and paragraphs 0090-0091. 
Paragraphs 0090-0091 in the computer-generated translation read as follows: 

"[0090] A discernment bit secures the near path of 'V 
and the crossbar switch side address control section 61-1 relays 
a transfer OK signal to the address control section 81-1 in a 



7 



board of the processor board 2-1 (drawing 14 step S20). [0091] 
In this case, the crossbar switch side address control section 61- 
1 records the path and phase hand information which were 
secured to (memory B) 61C-1 (drawing 14 step S20). 
Henceforth, with reference to the path and phase hand 
information which were recorded on (memory B) 61C-1, it 
checks about the signal from the address control section 81-1 in 
a board, and if it is a signal from the same communications 
partner, the junction of the signal will be continued till transfer 
termination (drawing 14 step S21). In addition, if the crossbar 
switch side address control section 61-1 becomes transfer 
termination, it will eliminate the path information on (memory 
B) 61C-1 simultaneously (drawing 14 step S22)." 

Clearly, these paragraphs cited by the examiner have nothing to do with 
the step of processing the data which comprises the steps of determining whether the 
width of the input port is more than the width of the output port, submitting the data as 
processed data when the width of the input port is not more than the width of the 
output port, obtaining the width of the output port when the width of the input port is 
greater than the width of the output port; and formatting the data from the input port to 
data configured for the obtained width of the output port and submitted the formatted 
data as processed data. This is simply not done by Yokoyama. As can be best 
understood, Yokoyama transmits 128 bit data or 256 bit data through ports that are 
capable of handling the various sized data. The system attempts to secure a band for 
transmission which may or may not be successful. There is no discussion that has 
been located which indicates that data is reformatted so that it is configured for the 
obtained width of the output port. 

The examiner cites col. 12, lines 3-9 of Lach for the proposition that he 
takes Official Notice that flow steps can be implemented with the "same or equivalent 
results" and is well know to those of ordinary skill in the art: Further, various 
techniques of the invention may be achieved in either all software implementations, 
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using appropriate processor instructions, or in all hardware logic implementations, or 
in hybrid implementations that utilize a combination of hardware logic and software 



The examiner ignores the fact that Yokoyama fails to teach or suggest 
the flow steps themselves and Lach simply fails to supply the basic deficiency of 
Yokoyama. The examiner's Official Notice does not help him. 



For the above reasons, Applicant requests the Board to reverse the 



outstanding rejections. The case should then be permitted to pass to allowance. 

Respectfully submitted, 



June 20, 2005 

300 S. Wacker Drive - Suite 2500 
Chicago, Illinois 60606-6501 
Telephone: (312)360-0080 
Facsimile: (312)360-9315 
Customer No. 24978 



logic to achieve the same or equivalent results. 



CONCLUSION 



GREER, BURNS & CRAIN, LTD. 



By 




/ RogarD. Greer ff 
Registration No. 26,174 
Attorney for Applicant 
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CLAIMS : 

1 . A crossbar for providing connections between a plurality of ports 
and a plurality of system agents via a processing system comprising: 

a plurality of ports, each port capable of being an input port customized 
for receiving data from a source agent and an output port customized for 
transferring data to a destination agent; and, 

crossbar control data for specifying crossbar control information for 
transferring data from an input port to an output port having different port 
configurations, said crossbar control data containing control information for 
formatting bit length of data from an input port to be transmitted to an output 
port having less width than the input port. 

2. The crossbar according to claim 1 wherein the data received on 
the input port further comprises control data for indicating validity and 
destination information relating to data received on the input port. 

3. The crossbar according to claim 1 further comprising at least one 
register on each input port and each said output port for storing data in 
memory. 

4. The crossbar according to claim 1 further comprising at least one 
shift register on each input port for storing data in memory and shifting data 
with larger bit length to a smaller bit length data for transmission from an input 
port with more width to an output port with less width. 

5. The crossbar according to claim 1 further comprising at least one 
multiplexor device on each said input port and each said output port for 
prioritizing transmissions of data. 

6. The crossbar according to claim 1 wherein an input port and an 
output port of at least one of said plurality of ports are customized to have 
different widths. 

7. The crossbar according to claim 1 wherein a plurality of said 
input ports are customized to have different width. 
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8. The crossbar according to claim 1 wherein a plurality of said 
output ports are customized to have different width. 

9. Cancelled. 

10. The crossbar according to claim 1 wherein said crossbar control 
data contain control information for use by any one from the group of a shift 
register or a multiplexor device. 

11. A crossbar having a plurality of paths for providing connections 
between a plurality of ports and a plurality of system agents via a processing 
system comprising: 

a plurality of ports, each port capable of being an input port customized 

for receiving data from a source agent and an output port customized for 

transferring data to a destination agent; 

a plurality of virtual communication channels on each input port; and, 
crossbar control data for specifying crossbar control information for 

transferring data from a virtual communication channel to an output port 

having different configurations. 

12. A method for transmitting data between customized ports and a 
plurality of system agents in a processing system via a crossbar, wherein the 
crossbar includes a plurality of ports, each port capable of being an input port 
customized for receiving data from a source agent and an output port 
customized for transferring data to a destination agent, and crossbar control 
data for specifying crossbar control information for transmitting data from an 
input port to an output port having different port configurations, the method 
comprising the steps of: 

receiving data on an input port; 

obtaining the destination output port for the data received on the input 

port; 

determining whether the input port has the same configuration as the 
output port; 

obtaining control information from the crossbar control data when the 
input port does not have the same configurations as the output port; 
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processing the data according to the obtained control information from 

the crossbar control data; 

wherein said step of processing the data further comprising the steps of: 
determining whether the width of the input port is more than the width 

of the output port; 

submitting the data as processed data when the width of the input port 
is not more than the width of the output port; 

obtaining the width of the output port when the width of the input port 
is greater than the width of the output port; 

formatting the data from the input port to data configured for the 
obtained width of the output port; 

submitting the formatted data as the processed data; and, 

transmitting the processed data to a destination output port. 

13. The method according to claim 12 wherein said step of receiving 
data further comprises the steps of: 

reading control data received with the data on the input port; 
determining whether the control data have valid port information; and, 
aborting when the control data does not have valid port information. 

14. The method according to claim 13 wherein said step of obtaining 
the destination output port further comprises the step of obtaining the 
destination output port from the control data when the control data has valid 
port information. 

15. Cancelled. 

16. A system for transmitting data between customized ports and a 
plurality of system agents in a processing system via a crossbar, wherein the 
crossbar includes a plurality of ports, each port capable of being an input port 
customized for receiving data from a source agent and an output port 
customized for transferring data to a destination agent, and crossbar control 
data for indicating crossbar control information for transmitting data from an 
input port to an output port having different port configurations, comprising: 

a storage medium; 
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a machine for transmitting data between customized ports and a 
plurality of system agents in a processing system via a crossbar, the machine 
comprising a set of instructions for: 

receiving data on an input port; 

obtaining a destination output port for the data received on the input 

port; 

determining whether the input port has the same configuration as the 
output port; 

obtaining control information from the crossbar control data when the 
input port does not have the same configurations as the output port; 

processing the data according to the obtained control information from 
the crossbar control data; 

wherein said step of processing the data further comprising the steps of: 

determining whether the width of the input port is more than the width 
of the output port; 

submitting the data as processed data when the width of the input port 
is not more than the width of the output port; 

obtaining the width of the output port when the width of the input port 
is greater than the width of the output port; 

formatting the data from the input port to data configured for the 
obtained width of the output port; 

submitting the formatted data as the processed data; and, 

transmitting the processed data to the destination output port. 

17. A machine for transmitting data between customized ports and a 
plurality of system agents in a processing system via a crossbar, the machine 
comprising a set of instructions to: 

receive data on an input port; 

obtain a destination output port for the data received on the input port; 
determine whether the input port has the same configuration as the 
output port; 
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obtain control information from a crossbar control data when the input 
port does not have the same configurations as the output port; 

process the data according to the obtained control information from the 
crossbar control data; 

wherein the processing of the data further comprising: 

determining whether the width of the input port is more than the width 
of the output port; 

submitting the data as processed data when the width of the input port 
is not more than the width of the output port; 

obtaining the width of the output port when the width of the input port 
is greater than the width of the output port; 

formatting the data from the input port to data configured for the 
obtained width of the output port; and, 

submitting the formatted data as the processed data; and, 

transmit the processed data to the destination output port. 



Claims Appendix Page A- 14 



(i9)g*swfF/f (jp> 02) ^ ^ i£p if & $g (a) anmnmm^mmn 

#1^11-296473 

(43)&KB ^11^(1999)10^298 



(51)Int.Cl. G 
G 0 6 F 13/36 

15/16 
H 0 4 L 12/46 
12/28 



3 2 0 
5 2 0 



F I 

G 0 6 F 13/36 
15/16 

H04L 11/00 



3 2 OB 
5 2 OD 

4 0 OB 
3 1 OC 



m »3R3!«>S23 OL (*34H) 



(21)ffiH## 


#«¥10- 103232 


(71)ffliBA 


000004237 










(22)ffiS!B 


¥«10¥ (1998) 4^150 




%jjmm&£j5T s 7 # i ^ 






mmmm 


StlL 9 








JKSCS8BR£HTB7#H» H#*§tf* 














(74maA 


#3g± A«WH # 



(54) 



(57) [g*t>] 

*:'J*-h'3- 1 , 3-2i;i?ax>\'X-< •yjSbcoFil 
tClEB L?t ? Ax-f y ^-fJAtti^M 6 - 1 ~ 6 - 4 

8 - 1 — 8 - 4 i (c J: , SifTf!. ffl±»f- 

* gff 7 - 1 ~ 7 - 4 -r- ? £ IS 9 # 

■fh* rh"U-Xrjyha-;PgB8- 1 — 8-4«Atfi* 

x-^^ss&t 1 '-^? - 1 ~-7 - 4 ^jg^-rs . 



2 1 



4 



-4 



7 ft* 

"5T 



3-2 



; 5^ 



D A 
I/O 
K» 1 




D A 

I/O 
tf-K*2 




O A 
I/O 
#-K#3 




4-1 


4-2 


4-3 



A 
K#4 



(2) 



!$m¥l 1-2964 ,7 3 



9 wtfom&x- f t . mmmw*- hz-ftvx 
mamn f na tw- * x- * trasss ?n^< 

crmm £fir oXo Liz £ b %Wt&b -t&7— ? tI"T 

^m.9 ux^xa /f-ga. 
i&ieafttf) #- f rai *aasw £ -f- * 

iwef*as*»Ti*aj usa?- f ^/c lta&o*- f t <r> 
mmzfio^mt ztthzbzwtkb-t^-twft 

[ft!#JS3 3 frffi-r-^S^JE^jK-FCfflflBWR^) 
#-F£W9 3T&J:3«j£Ufc£ 
Jl2fSi^-?tfl^S;?nxAx--f -yf-^a. 

[ it*^4 3 mi2#?ffi#ai£. mi or- *«we \ ^ 
3 istKcox- 9 m*i$m ? u x ax y^ta. 

- FK9J9 ST 4.<ifclKR<0^- F3-*#>£><?>T F U-X 

timzmzmzmintf- f cd a *><nmm*&#- f * 
[»**6 3 wffi«iai#su. «§Eaflk<o>K- f«"» 

HulB«iSc<7)*'- F#«t£« 0 St Ffttolfl 

FavsRstf- f ten *) st ^/m?- f & 

© t -T * 3 feflMSS 5 <OV vftoweatof*- 9 

js^osstf- f t ae«#t oia*c«5t$^s t*- 
* &ts*frr -i-m i xt/ss 2 *>««i#as: sis*- f 

imi<r>^iNxmm^>7-9msmm.9^x^x4 y 
[ ffi$3 9 3 f »«$ *u» ibi-t-- 

F£*U huIEMS^tK-F^LT 



if iX§ Jff— FtfD 0 ^.<7)^V >T o § h m t Tffi 

co^- f t commit oZoizLfzzt zmmt-tz>7 

[ 1 0 3 F j6**« ff ffi. $ ixS H-T 

xms&mnx- vfflzmM-?&7-?m*i$m7 nx 
><.x4 y^msnmm^mx'h^x . mrni-zx-m 
±<r)*f-?mt>m%& mzm^-^mt^^- f* s 

X^^y-Tt. ^<7)«|ffiL/i^-hSr^LTf(!J^^-Fi: 

?im%Mmx*x4 7fgI^)SIM. 
[IMSS 1 1 3 Kffi-r'-^lftWtV**- Ftct^eait 

mi o§me>7-?mmm7vxj<xj y^-mmcom 

■y r« . mz7- rm&fo h tc« o sr ^tutis 

« tfci t ^#sitTsfi*^ 1 1 imcD7-?mnr£ 
m.9xix)<.xA -yi-mw<7)im-%m. 

-y r« , H!rier-^ifa*^^^- h' iz<M 0 ST ^ix/il* 

- hco 5 •'p^ffl^co^- F frW^-T-l. i 9 Lfe <I t 

*«at-r *m*?ii i*fe«M3Wii aieitt^-^ 
[m^mi4] mi^x^&tf-bzmtii-t&XT 

•y yii . HulSliiccO^- F#* tcfij 0 ST ^>ix^,-K- F 
OflWB&IBttW 4E«¥«t . !9E«BROsl?-F*«fc: 
SiJO ST ^.ir^^- h mzMim^cr)#- VRt/Mm* 

- FK«0 ST t>itfzff — S:4#^-Sffl#8$:««p 
■t&ffl¥£%tb Srfflv ^T HuieSi ^T V jjf- h *«Kfir 

^^o^ i av» 2 <7>ts^*ao a *»<7)-^tcsis-i-c- 
[«*« i 6 3 «ne-7 r -^«3& t Ji£v^- f t a«ffl# 

-yT^tfit^^tltt^M^l 0*^1**^1 5 
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xmmm.cr>x- mzmtft-thtsmzyv* vvizn 
mmt h X- f m±<7) : f- ? trntm* %> mtz . mriax- 

i mxm i s ] as*tf>#- f*9c* ^gggs *l* h-x 

fcoT. mimwmmT a? ? m* mriBro-t: >y -^ c: . 

fflfFt £ F l«I±<7)7 ? ~ ? Sft< & in: buiBt-'- * 

imium 1 9 ] mmwrnm-rvfy AtiBStBr o-tr 
-/tt^ mi?£^x^&x-h£tfiiiiz-&&mz. mriB 

**>£><Dr F l/XflB8^aEK:1WE«B8t<odf- Fco d ^<D 
[ 2 l ] mimmmruyy AtimffBTu-fc 

«f*-4lll*JSl 8*^lf^3a2 0c7)V>-m^lB«i^ 

[ 2 2 ] IwfEgMgSMffllTn /5 AJifufE/o-fe 
1flE7*— ^SfoWCt^sK-- H 057*— ^«£J*-pJfS 

i aux* 2 «o*stt#s«?) a ^-^sn*- h fc am 
t msb 2 3 ] maeuBBfipro^^ Mmum* 



[000 1] 
[0002] 

[tfefcogflfj <lc7)«eD^ox^'X>f -yf-^ia^ 
fcWtJi. ll3 9tC*-ria(C. 7D*7t*'-K (# 
1— #3) 2-l~2-3t**:ytf:-h- (#1~# 
3) 3- 1-3 -3 t I/O (Affi*> ^-F (#1- 
#6) 4- 1— 4-6tSr^oXVN°X-f •■/ + 5ZitLX 

[0003] £^%&. 7°D-(r>yHf*'-F 
3) 2-l~2-3t^^Urff-K (#1~#3) 3- 
1-3-3 i: I/O (Atb*) ^-F (#l-#6) 4 
-l-4-6i:{i^^^.i.f r -^1@Sr^rLTV>i,„ o 
£9. ?nx^'x>f y^BteSSr&x-^fl^-FFS 

[0 0 04] ££T\ TO-fey^-F (#1 ) 2-1 
04 OiZTfctX a /n-fe7t2 1- l!:. 3 

'<77t 24-1 t*<^ii$ixT*3 0, **l^j|f— H 
rtA"X2 0 0-l T'fflSt;«ig$ ilTOS. 
[0005]^, H^UCtvfrtVtf. i<07Dt7t-f 
-F (#2. #3) 2-2. 2-3t±ie<7)Tn-b-y-^ 

^-f (#1) 2-ibmmmwLb^x^h. * 

1~#3> 3-1-3-3^1/0 (AttJTJ) F 
(#1— #6) 4-l-4-6trD-t-yt21-l(7) 

«*» o <cy * y ^ i /o Srigm^-^i^RiJbie^TD-fe 

•y-9-tf-F (#1) 2 - 1 b[3\m<Vffif&b*'>X^2>* 
[0006] ±IB^i?axys'x-Y 7f-glta. 3> h 
P-5 2 2-1 *«A^)A 77723-1 fc£tJ7J^'>y 7 r 
2 4-1 t *iWW6 £ T\ |3| tx-^iSO^- Fill 

±x'commz?T'>x^&. 

[0007] 

b^mX'MULX^ by-'-fmtffc^tf- bbcofflrC 

nmm<x-z*i\ 

[0008] ^tv^-^commr^^x^cT) 

toimxtszt izi. -oX±MZcr)fflM£M®L-t& z\b& 

T%&t>K t^^z^m^mtm < ^ o . ^-f«7 



(4) 1 - 2 9 6 4,7 3 



[0 00 9] $A>K. T-ri&tf&^tf-bnithllZ 

bimiamt % o . ^- k *? x ri^iiB^ 
mm/tz^ffMnray^ a *-ib» L^tBiims-ijitt 

[00 11] 

ssts jk— h o ? *>o£ wc v ^ i- tit t x®. 

[0 0 12] *f|BB(cJ:4«f>f— ^fisBj^a(^nx/-s 
f B&tii^ST-t&ai L*:*- h LTfBlO*'-- F t Oil 

[ooi 3] *ftmiz£&7 ! -?m*i3£W.7vx;<x'( 

zftLxmmwLcr>x- Ftszmmtz>7-?m*i$m 
?ux^x4 <v*m&comffi-?mxh~>x. mm-&# 
- vm±cr>7-7i&Dm%hmz. x-^its**/^*- 

Vtfm®Zil&#-b<7>?i*c7>£^x^&#-ht:ftL 

xmcvx- h t nmmz'tf ? x -5 c tx . 
[0014] *^(c £ t-i.^«-f-^ifs^r^^DXA' 

*i* h— -y- ? m<7mm.<nx- h u msm.<nat 
M?nxA*x^ v*mmcr>mwiijmxh'>x. mm- 

- k t nmm o x^ - y r t zmtx v . 

[0015] *!6BB(cJ:41Ja«IO«ra^9A*IE«L 



^c^isto-*?- h £ w l , mimmcotf- b zn- lx 

JaV^K-H $ it 5 jK— h <0 3 X h 

[0016] *muz £zm<?mmM~rv?'?<ui:i& 
vxm&m.<?)X- FiH&«sBW-4«ya^ ro-fe >ym 

•C'fc-?T, BiffBS^S!lffll7 , D^7A{SmnBra-fey9- 

- k t comm srff v ^ . 

[0017] -r^*> . *m\^-?m*i%m.7v!x 

%z>mz. T-fmtf&^tf-bZft-ownx-b'cDg. 
[0018] -t^h-h . ^- Frtx^ y ^^gft. am 

-^Ht m tf-^(S^»oA7 7 r 3¥£ 2^i^iStt. 
TV>-|,„ X-bftXj v+fflfflmttf-bftlTbl'Xffl 

wm*h<r>mnizm^x\iitt c r-'?<m'3&*#- k 
v+izm-tktit&M < sw) ti^-r 

[0019] ilB^a: 5 tc. 2M<r>f-^ *m?th 
[0020] 

[wn^mm^mm] mz, *wm-mmmiz^\, ^x 
mmzmm vxwmt h . hi »*«w<o-^3t«{c i 

4-y^5fc. ^aXM*X^f>yf-MAaj^SP6-l~6- 
4 t Sr^li . •T-?$&C0&^y'n-Z >y^f^- K ( # 1 . 
#2) 2- 1 , 2-2&tX^^U,-K-H (# 1 . #2 ) 
3-1, 3-2#^rC>!tjeLTT ; -^gP7- 1-7-4 
M'7 K l/X 3 > h D-;l^58 - 1— 8 — 4 35*IEi&£;fl 

[002 1] ^DXAx^f 2 8t*7 h^- 

hSrl 2M1^*>. 2 8t'7MB«0I/O 

(AttiTJ) #-!« (#l-#4) 4 -1-4 -4 Sri 2 
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8t'-y hntf-biZZnttmffiL. 5 6 

t* -v F ^CDTa-b -y F 2 - 1 , 2-2 AXSX * U 
#— F3-1. 3-2^ 1 2 8fy htfO^-h2ffl^ 

[0 0 22] -f&ib*>, ?DXA^^ 7 f8tl|i7Q 
t7tiK-H2-l, 2-2aWt'J^-b'3-l, 
3-2 Sr. ^DXy^-f ■yf-5<7)20^^ , -h{C^$ 
^?OXA*X^( •yf-ffiUAm*gB6-l~6-4S^-L 

tilths. 

[0023] ±feo? oxyU'f y fHBAaj*«6 - 1 
^-6-4tf—^M7- 1 — 7-4 t7Fl/X3V ho 
-;l^8-l~8-4i:tcJ:o-C. afrr&tf- Fl»!± 

-1. 2-2&t£X ; E l J*-F3- 1 . 3-2tiI/0 
#-F (#l-#4) 4-1-4-4J: Ot^'-^ifS^ 
A#^) , ^-?ifg^V^-F£»offl^;fC-FO£ 

v \tz#- h x-m<?>#- f t nmm&?% s x a t lx v > 

[00241^0. -r-*a$7- l-7-4(C*'-F 
fix^f «y^ (EKW) Iifflf«l:f-^?r 
IS9#ftl>. 4fc. T-:?3&7-l-7-4k:«tff-F 

£2*asyt» tf-Frtx-fy^-es 

fCT- * £ 2»A* -y 7 r LT V . 

[00 2 5] TF^xn^Fo-/1^8- 1—8-4 \,Z 

mmx-m^ v+®m$s> (bk^t-t) fa 
■yf (sw) toi^-ts. 

[oo 26] ±ticr>xotz. zzm&T-ft&xf-th 

/*X4 >y ^ 5^0^- F Zftmmi- h <! i: *«rfit4: % 

aiTj *im%im* zm® t x ^ & . 

[00 28] 02{4Ell<7)?OXAX^ •yf-fi8|Affi7)g|5 
6-l(0«MSt7'D7;a-Cife| 1 . HCtHvt. 7 
DXA'X'f •yf4RIAffi7jS&6- ia?D^U>f yaffil 

[00 2 9] ?uxAX^f y^l!lAai^^6-l{i^o 
XAx--f •y^5cr>2^><7)#-h<,ZTY : ls?M. (A) St/ 
1 2 8 b' y hCO-r-^ig ( D ) XmmZtl. TO'-b >y-^ 

F 2 - 1 \,ZT Hl/X* ( A ) fclKMb'-y h ( b i 
t ) ( S a , S b ) b 2*cr> 12 8 t' y F<7>r*-:?t8 
(a. b) fcT&i&§*l.TV^ 0 
[0030] ^DXA'x^f -yf-ffllT Fl-X$IJffllgB6 1 - 



l{i2-^c7)*r-h*^<7)rK^xSA7JL. rnt^t 
^F2-lKTFl'X&tftSiS!lb*>y F£tfJ7J-rS. 
ft. H**LTlt&l>*#<. fctf>?OXAX>f y-HBIAifJ* 
gB6-2-6-4i> ±f E<7) ? oxv SX >f <y f-fflj A£ti7JgB 

6 - 1 fc mmnm&Lb 3r-> X V *4 . 

[0031] m3im i iox-^fs? - 1 <r>mwL^^t 
•7uv?mx°*ih. miiz&^x. 7*-^«7-ij4.-k— 

F[*|X^7f7 1- U, A' 7 7r72-1, 7 3-1 
i:, X-f (SW#1-SW#3) 74-1, 7 5- 
1, 76-U, A'77rAg77-U. ;\'77?B 
#7 8-1 fc*»&»J*S*VOv6. ft. mcO?—?Ul 
- 2-7 - 4 fcJJEtf>-r-*«7 -It |i|«W«^4:'5r 

[0 03 2] 04{iiai^TFPXa>'ho-^8- 
lcoffififeSr^-TT'D-y^iaT'*^. HtCtJUf, TFU 
Xayh Q-yUg|58 - 1 F |*JT HU^*WWI8 1 

-lb. tf-Fl*)X-f •y*ffl»»8 2-l t fcMiTV* 
I). ft. ffi(07K^3>bn-;l^8-2- 8-4 & 
±Mcr>T F l^x q > F n-;l^8 -lb mmoffifob * 

[0 03 3] E5ISia3co*:-H^x-f 7f7 1- l« 

a^t/a7^ats>§. iscfcut. ^-ff^x 

A -vf-7 1 -lJ±X-f -y^ (SW#1 1— SW#20) 

7 1 a- 1—7 1 j - 1 ZffitX\^2>. 

I 0 0 3 4 ] 06<iX4 >y+0)mi&M&ntttBZ?t>Z>. 
H6 (a) *iH3tC^-TX-f yf- (SW#2, SW# 
3) 75-1. 7 6 - imfM5t,Zm-tX-i 7 f (SW 
#1 1-SW#16) 7 1 a- 1-7 1 f- inffim: 
^L. H6 (b) «I3^tX^7f (SW#1 ) 7 
4- lXt/ll5^-rx-f >y^- (SW#1 7 — SW#2 
0)7 1 g- 1-7 1 j -lC0tS^$-^t-CV^„ 

[ o o 3 5 ] a 7 2 [ZTfct ? dxa'xy -y f-fflir f 
\sxmw®(> i-i o«^st/n y 9mxhh. 9 

vXJiXj •yf-{!TFPXi6iJ«SB6 l-l«3ybD- 
761a-li:. ^t'J (A) 6 lb-It. ^^E'J 

(B) 6 1c-lfc*»&JiJ£S*VCV>4. 

[00 36 ] 08 ( a ) (iH760^^y (A) 6 1b- 
l^fflMF*I^Sr^-rilT'$>0. 08 <b) {407^* 
U ( B ) 6 1 c - 1 0£«rtS**r^T*6. ^fL^> 
cOHKfc^T, ^^E:'J (A) 6 1b-lCii!K-H« 

(7nt 7 f#l, 7 ,, n-fc:-y-»f#2. «»J#1, 
U#2, I/0#1, I/0#2, I/0#3. I/O 

#4) fc^f-F* (a, b) bznmmxtmhx^ 

[00 37] (B) 6 1 c-lfclia^f— 

F«oa«ffl¥*#- F45fc a.-K- F^ilfiffi#5fe^- F 
=&i:Sr, ^^b^-Ftf0iiriffi#5fe*:-F«i:b^-F 
Oiififfi*^- F* t &*^r»iSftW-CIE«UT^ 
4. 

[00 38] 09«04O*-FfiTFPX$fli*|lgP8 1 
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VftTFl-xUfflma 1 - l«3yhD-58 1 a - 1 
b. (C) 8 1b-l<>. .rf^E'J (D) 81c- 

lt, if*JV9% 1 d-l~8 1 g-1 fc*»<Mfi(£3*l 

[00391010 (a) im9(D**V (C) 8 1b 

- 1 <OEttrt«*S**-HT* 9.010 ( b ) «09tf> 

«'j(D)8ic-i ^>K«rt«^*^ia-c** . z 

tibOffliz&^X . 'J (C) 8 1 b - l CI*Rffi<?) 
WMtf -y h S a <*>tfRt«Ka:tf>faHI t' ■yNSb^it, 
1 ? O -y ^ M^^S'Jt* y h S aCDfl&l/ i;D7^f« 

[0040] 4^:. ^tU (D) 81 c - 1 (CteA-y 7 
r A|¥ 7 7 - 1 ffl OT F P xflHSai^x - ^aiaiHtflWIl 
fc. A-y7rBS78- lfflcOTF^fflBSVx-^ 

[0041] rni/^ffliAAi , aa2, a 

A3. AA4, • |jA'77rAf77-lCA-5/if 

- ? CrWil LTiH hflX # T F UXt&fl^rtS^* 
L, ^iMSH)IIMffl$8N A A 1 , N A A 2 , NAA3, 

naa4, itn^-thTY^xmrn^mtn^z 

[0042] THl^-XWfgAB 1, AB 2 , AB 3 , A 
B 4 , «y\* y y r BS7 8 - 1 KA-jfcf-^ KM 

j*tB)HMtt#NAB 1 . NAB 2, NAB 3, NAB 4, 

[00431 11 1 ti04 CO*- FftX >y ^-S6lJ18lgB8 
2-1 i,Zjihm3<7)X4 yf- ( SW#1-SW#3) 7 
4-l~7 6-l&t/H5«DX-f 7 f (SW#1 1~-S 
W#20) 71a-l-7 1j-l ^$W£^l2T-£> 

S. 

[0044]*:- FF*]XW >y f-iffl{»gB8 2-lttH3S 
y0 5 fcSr$-#— FF*]X-<f >y f- 7 1 - 1 O*— h a 
tK— F c ^zmmth^ ( a-* c ) St/*"- F b 
-hdtcSSBW-**^ (b — d) iZ. X-f >y + ( SW# 
11)71 a-UX-l >yf- (SW# 13) 7 1 c-1 
v + (SW#1 6)7 1 f-UM yf- (SW 
#18) 71h-ltA s "0" WlZ®&Ztl&£oMW 
U X-fy^ (SW#12) 7 1b-lt^7f (S 
w# l 7 ) 7lg-U*«"l" ffltCSftt3*U>.J: 3*1 

[0045] £<7)B*. X^ 7f (SW# 1~SW#3) 
74-l-76-U^7f (SW#14) 71d- 
UX-f»/f (SW#1 5) 71e-U^yf (S 
W#l 9) 7 1 i -lbX4 (SW#2 0) 7 1 j 

- 1 tim* " i " Mai/ "o" mwrtuz&gizti 



x^xi>x^\ mi iizte^xizzwwmz ^-j 

[0046]*- FftX-* -y ■f-fflfMBS 2 - 1 «*- F 
F*JX^ 7f7 1- l <7>*- h a*»S>jtf— h e lz&&t& 
( a-~e ) &tf*- hb*^^- F f t,zmm-f&%> 
i* ( b-*f ) IZ, X-f -y*h (SW#2) 7 5-ltX^f 
-yf- ( SW#3 ) 7 6 -1 bXJ v+ ( SW# 11)7 

1 a- 1 tX-f yf- ( SW#20 ) 7 1 j - 1 fc*>* 
"0" MlzmmZtl&XoMWL. X-f 7f (SW#1 

2 ) 7 1 b - 1 i:XW yf- ( SW# 13) 71c-lfc 
X-f y?- ( SW# 16) 7 1 f - 1 b^A (SW# 

19) 7li-U*«"l" Mizffl&ZtiZ X oUWt 

[0047] X^f 7 f ( SW# 1 ) 7 4 - 1 b 

X-f >y^- ( SW# 14) 7 1 d- 1 <tX-f y^f- ( SW# 

15) 71e-U^7f (SW#17) 71g-l 
bX4 y-f- (SW#1 8) 7 1 h-lfcfij*:* " 1 " M 

rx/ "o" fflni*-i*ti<,zmmztix\<^xi>j:\<K 

[0048]t:-H^7 ?-0JflB88 2 - 1 (2*- F 
rtX-f y^7 1-lc7)*— ha*>£>*-bc, d£j£igg 
( a— c. d) |C. X-T (SW#2) 7 5 
-lfcX-Y y^ (SW#3) 76-lfc# "0" fflJKS 

8 2-ltS^QXy^X-f 7f5(?)?D7?^«UX 
yf- (SW#1 1 ) 71a-l#"l"ii "0" ill 
biZ. X^yf (SW#13) 71c-l*s " 1 " MR 
Zfi "0" ffl!l<7)V»-riX*>i; "0" ItC. X-f 7f (SW 
#14) 7 1 d-l*>' "0" Mb "1" MRt/ "0" ffll 
covv«TJ&»i:fc:. X-f -y^- ( SW# 17) 71g-l^ 
" 1 " MRV "0" mo^-Ttlfrb " 1 " Mbiz. 
. y + ( sw# 18) 7 1 h- 1 # " 1 " Mb "1" MR 
Xf" 0" WW^-Wi^kK^^aOiSL^EE-tcSaStL 

[0049] >1C0^, ^.^-y^- (SW#1 ) 7 4 - 1 b 
X-4 ( SW#1 2) 7 1 b- 1 bAJ 7f ( SW# 
15) 7 1 e-1 JsX-f yf- ( SW# 1 6 ) 7 1 f - 1 
£:X-f -y^ ( SW# 19) 71 i-li^vf (SW 
#20) 7 1 j -1 fcli** "1" PJ&t/ "0" fflkO^ 

rtiizmwiztix^xhji^. 

[0050]*'- FrtX-f >y f«IWHS8 2 - 1 K 
F*|X-f yf-7 1 - 1 CO*- h a*^*- h e , fK«SBl 
t-^>J#^ ( a-*e, f ) X^7f (SW#2) 75 
-lf:X>f -y^ (SW#3) 7 6-1 bifi "0" WC« 

8 2-lfi?OXA'X^ •yf-5^^D y^fc(lISSLTX 
(SW#1 1 ) 7 1 a-l# " 1 " flOlfc "0" ffif 
tt, X4 yf- ( SW# 13)71c-l**"l"«a 
If "0" Mwv^Wi: "1" mttz. x-f -y^- (SW 
#14) 7 1 d- 1*« " 1 " Mb " 1 " i!tat>' "0" fill 
C0V^-m*»i:K N X^f -y^- (SW#1 9) 7 1 i - 1 W 
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"i" mm/ "o" m<r>\,v?ixt)->b "i" mttz. x-f 

-yf- ( SW# 20>71J-l**"l"«fc " 1 " MR 

v "o" mco^-m^tiz^m'o^L^K^m^fi 

[00 5 1] wtfOB#, x-f -yf- (SW# 1 ) 74- 1 b 
X4>y^ <SW#12) 7 1 b-li;X-fvf- ( SW# 
1 5~SW#18) 7 1 e-l~7 1 h- listed 

- 1 - mx/ "o" Mco^tuzmmztiT^x t x 

[0052]*- FF*)X-f «y ^fflfflM8 2 - 1 li*- F 
rt^7f71-l^-hb^-hc, dtclggg 
(b-c, d) X-f -yf- (SW#2) 7 5 
-UM-yf (SW#3) 7 6-1 ttf "0" 
MZtl&X5fflffl~tZ>. ttz. ^FflX-f yf-ft|#PgS 
8 2-lli?aX/U^f yf-5<50^a y^(c|3|^LTX 
-f -yf- ( SW# 1 2 ) 7 1 b - ltf " 1 " mt "0" M 

X-f 7 f ( SW# 1 5 . SW# 17) 7 1 e - 
1 , 7 1 g- 1 ** " 1 " mSX/ "0" 

"0" MbtZ. X-f .yf- (SW#1 6, SW#18) 7 
lf-1, 7 lh-l*i "0" Mt "1" MSlf "0" 

[0053] i<7)B§, X-f -y f- ( SW# 1 ) 7 4 - 1 b 
X-f -yf- (SW# 11) 7 1 a- 1 £X-f -yf- ( SW# 
13) 7 1 c - 1 fcX-f -yf- ( SW#1 4 ) 7 1 d-1 
i:X>f -yf- (SW#1 9) 71i-ltX^7f (SW 
#20) 7 1 j - 1 iJi*:* " 1 " (Sl&t5 "0" M<?>^ 

■rtiizmm $ ftT V t i U . 

[ 0 0 5 4 ] *- Fl*!X-f >y ^HHH»3f58 2 - 1 ti*- F 
^7f-71-lW-HK*-he, f^Sgg 
-f-&*§-£ (b-*e, f ) |c. X-f >yf- (SW#2) 7 5 
-UX-f'yf (SW#3) 7 6-li*>' "0" flffltC^ 

8 2 - 1 (2? OX Ax -f -y f - 5 CO? u y ^POT L T X 
-f y f- ( SW# 12) Tlb-l^'l'fflt " 0 " III 
t tC. X-f y f- ( SW# 15) 71e-l#"l" MR 
If "0" Mw-tiifrb "1 " fflfcfc. X-f yf- ( SW 
#16) 71 f-l# "1" fJli: "1" fiBfttf "0" fll 
W^ftotC. X-f -yf- (SW#19) 7 1 i-l# 
"1" MRXf "0" mco^-fixfrb "0" fiflttc, x-f 
-yf- (SW#20) 71 j-l# "0" Mb "1" fflUS. 

v "o" mw^i^frbiz^xmomtiZKizmmzti 

[0055] ZCOm, X-f >y f- ( SW# 1 ) 7 4 - 1 1 
X-f -yf- (SW#1 1)71 a-l£X-f -yf- (SW# 
13) 71c-lt^7f ( SW# 14) 7 1 d - 1 
tX-f -yf- (SW#1 7 > 7 1 g- 1 iX-f 'yf- ( SW 
#18) 7 1 h- 1 bit** " 1 " fiOJJW "0" fD<7H^ 

[00 56]*;- Fl*IX-f y f-#JffllSB8 2 - 1 te*- F 



F*|X-f -yf-7 1 - l<59*-hc , dH*-faCgi 
-fhimS ( c , d^a ) |C % X-f -yf- ( SW#2 ) 7 5 
-lW-f -yf- (SW#3) 7 6- It** "1" fWc& 
M£*i£J:d$iJ»n>. 4fc. *-Fl*)X-f y^MffllgP 
8 2-l{i?UX;U-( yf-5(50^O y^K|^R8LTX 
-f -yf- { SW# 11) 7 1 a- 1 # "0" Mb " 1 " M 
biZ. X-f -yf- (SW#1 3) 7 1 c-l*i "0" Mt 
"I" MRZ/ "0" W<?>^-?tLfrbt,Z. X-f -yf- (SW 
#14) 7 1 d- 1** "1" MRU "0" ffl|c7xvf*z.#> 
b "0" WblZ. X-f yf- (SW#1 7) 7 1 g - 1 ** 

"i" mt "i" mRV "o" «<io^-fn*»tt=. x-f 

•yf- (SW#18) 7 1 h-l# "1" MRXf "0" ffl9 

wftifrt "i" mbiz^womL^Kizmm^n 

[0057] ZCOm. X-f -yf- ( SW# 1 ) 7 4 - 1 b 
X-f -yf- (SW#12) 7 1b-ltX-f 7f (SW# 
15)71 e-1 i:X-f yf- ( SW# 1 6 ) 7 1 f-1 
bX-f yf- (SW#1 9) 7 1 i -It X-f yf- ( SW 
#20) 7 1 j -1 fcli*;* "1" ffliat^ "0" fflScOV^ 

[0058]*- KF^X-f «y f-$flPgP8 2 - 1 {±*- H 
|*IX-f yf-7 1-lW-bc, d*^*-bb{Cg^ 
■th^ ( c . d-^b ) (C. X-f yf- ( SW#2 ) 7 5 
- 1 bX4 -yf- ( SW#3 ) 7 6-1 bifi " 1 " fflt« 
%tZilh£omm-h. ttz. *-Kp"3X-f •yf-giW^ 
8 2-l(S^OXM'X-f ■y^-5cr>7a y7{,zmMl-XX 
-f yf- (SW#12) 7 1b-l*< "0" mb "1" fill 
kC, X-f yf- (SW#1 5) 71e-l*i "0" mb 

" i " mRxs "o" m^-m.^biz. x-f yf- ( sw 

# 1 6 ) 7 1 f - 1 W " 1 " mRV "0 " ffflO^-Tit^ 
b "0" Mtt:. X-f -yf- (SW#1 9) 7 1 i - 1 

"o" mb "i" Matx "o" mco^-rtifrbtz. x-f 

<yf- (SW#20) 71J-1j&»"1" mRlf "0" fill 
cov^^h.*»i: "0" mblz**WiK>mL$3L<,z&MZtL 

[0059] ZCOm. X-f -yf- ( SW# 1 ) 7 4- lb 
X-f -yf- ( SW# 11) 7 1 a- 1 tX-f -yf- ( SW# 
13)71 c-1 bXA -yf- ( SW# 14) 7 1 d-1 
i:X-f -yf- ( SW#1 7) 7 1 g- 1 bX-i -yf- ( SW 

#18) 7 1 h - 1 b im* " i " mRif " o " mco^ 

-fix tzmrn. § itX v i J: v > . 

[0060]*- KflX-f -y f-$ljffll^8 2 - 1 {i*- F 
rtx-f -yf-7 l - l<7)ftji®Mzmmti&Mittz, x-f 

•yf- (SW#2) 7 5-1 hX-f -yf- (SW#3) 7 6 

- 1 i:** "o" mizmwizti&x omm^-h. 

[0061] ZO&r. X-f -yf- (SW#1) 74-1 b 
X-f -yf- (SW#1 1-SW#2 0) 7 la- 1-7 1 

j - 1 bit** - 1 " mRts "o " mco^tuzm^ 

tlX^XhX^. 
[0062]*- FrtX-f -y f-$IJPgP8 2 - 1 <i*- F 
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ftxA -yf-7 1 - KVAJjWlzmWiZii&^r&te, X.A 
-;f (SW#2) (SW#3) 7 6 

- 1 fc ** " i " imzmmznz x o mm-& « 

[00 63] Z\CT>m. XA 7f (SW# 1 ) 7 4- 1 1 
XAyJ- (SW#1 1 — SW#2 0) 7 1 a- 1 — 7 1 

j - 1 " i " mRV "o" fijo^-r^c^M§ 

[ 0 0 6 4 3 h'f*IX-f y -HfJlW3l58 2 - 1 F 
\*]XA v^-7 1 - l^VN--y7rAl¥7 7- lcoaj^](c;S 

XA 7f (SW#1) 74-1** 
" 1 " Wtc^gE$ix^ J . 

10065] ZCOm. X^f 7 f (SW#2, SW#3) 
75-1, 76-U^7f (SW#1 1-SW#2 
0) 7 1 a- 1-7 1 j - 1 tl±$z« " 1 " MRV 

"0" d^v^^Wi^^fLTV^Ttct^. 

[0066]*- VftXA -y ^$i«8 2 - 1 fct*'- H 
1*1*^ 7 f7 1 - l^N'-y7rB8f7 8- liOffi^J^ 
^$tLl»*^. X-f -yf- ( SW# 1 ) 7 4 - 1 

"0" MtcJtlI£ft6J:3i&Jffl^§. 
[00 67] ^C0«f. X^f-yf (SW#2, SW#3) 
75-1, 76- 1 bXA >;i- (SW# 1 1— SW#2 
0 ) 7 1 a- 1-7 1 j - 1 bl**« " 1 " flHRtf 

"o" aov^-r^c^^ix-rv^ti^. 

[0068] iix^Hl— 0 1 1 Sr#B^tT*^^— 
5. I/OtK-H (#1— #4) 4-1— 4-4t2?D 

f- 5 « i h lt m h . 

[00 6 9] ^iXtC^ft. 70*'yttC-K2 - 1 , 2 
-2&t/X^E »J^-K3-1 . 3-2Ji02tC^-r^D 
X>KX^ -yf-ffl!lAJ±5*a56- 1-6-4 ZlrLX7vX 
JtXA •/j-5CD&7tt-hlzmffiZtl. 7ux;*XA yf- 
5 C7) 2 rff- h-ftZ&m LX . 

[00 70] ;dXa'^^ -yf-fiyAflt5*^6-l~6- 
4li0 3,&tf04 h'l*l<7)-r-^7 - 1 - 

7-4W7Kl/X3yhn-/l^58 - 1— 8-4^ 
^$tLTV^I> 0 ?D.XA.X^ -y^-ffi3Att5^JgP6- 1-6 

-Ax°\m.*<r>?xix^xA v^m&z*<7>mxmmi,ztt 
u mmt'-y hizx-oxmztf-hzmBLtz'mzifcm 

£%VXm®%#- YtfmtiHxtz'?uxs<xA -y f-JBJ 
T FPXSHlffllSB6 1 - 1 tZ&im&Z'rtd . 
[ 0 0 7 1 ] 0 3 C^-f 3-*- FftO^-^gR 7-1- 
7-4(i7*-:?ii9#WBX-f yf-74-1, 75- 
1, 7 6-li:2^WS-.y7rAffif7 7-iatN'-''<-y 
7rBSf78-l k^Sri., 114 t=5rf*Jl«-H ^ 
Th'PX3yhC7-/l^l58- l-8-4{±^-HP f gTK 
l^X$«SI58 1 - 1 b F 1*1X4 y ^}m^8 2 - 1 

[00 72] l-7-40*-Fl*!X-<f y 



f-7 1 - l<±05£^-t»7>X>f «y^-7 1 a- 1—7 

i j - 1 £oms.mm*t>% o . Ff*jx>r *> i~mmi> 

8 2 - 1 3&>^cOfi^{cS-5V>T#X-^ -xf-7 1 a - 1 — 
7 1 j -lAW^^S. rtv7TAm7 7-lBtf 
Avy ^ r BSf7 8 - 1 KAUOAfl'T— *«rsK— 

*K. T-?£KiiJfcl>^kaWSidfc^-?£2 

5 6t'7 MIT**W$. 

[0073] TFl^xayhD-/l^8- 1— 8-4<0 
Hrtr Fl--X$iJfflJg&8 1 - lit. 119^-ri 3 

S(Sa, Sb) t, a, btf- hffiSttftj: . 04 0(£ 

o-7 22-1 ^m^&t , A 

77TAS77- lStf'** 77 BSf 7 8-1 A.Of- 

o * -r s yymimmt , *<mm.<r> 1 2 s t* 

7hA'77r72-l, 7 3- 1-^-r— ^KOii*:? 

5 y^mm^mt. t^i«oA*^7 7 r 2 3 - 1 

[0074]#-W7P l^X$IJf®gE8 1-1 lit£5fg| 
gon ybo-722-1 *^<7)lEiM^$:SftTi^SiJ 
b' y b t3Sfr t . ?DXA'^7f5 MtKSBfttff 

X-f -y ^ 5 M^^^HSiiBS^^ftT^SOt- y hOff$g 
*^ KiM ^ ix h ^ co(g t h fc * ISiS L T / < -y 7 
T Af¥7 7 - 1 .y 7 r BP 7 8 - 1 'Vr-:? £IX 

[ 0 0 7 5 ] KrtX^f y -?-$iJfflI^8 2 - 1 f4#- K 
^THl^X$iJffllg|58 1 - 1 36>^«OJB**»t.S k , HI 
1 IZtftT ft^ZmW* t , ^'Srx -y ^tcM LTflJ#i. 

[0 07 6] i7 5r#B3tl.i:. l2Kt^D^ytt 
A •yf-f)5IA£ti7Ja56 - 1 rtcOT F W-Xffl^6 1 - 1 O) 
ffif&tfOkZ tiXHK). TV lsX$m& 61-l(i3yh 
P-76 1a-l^t'J (A) 61b-lt^tiJ 

( B ) 6 1 c - 1 fc*»£fl»£§*l.T^!>. 

[0077] ^^ED (A) 6 1 b - 1 li^OXAX-f y 
1 ^OfllflRiaMSrieiit-CtS 0 [08 ( a ) # 

K] . m%?&mim*&2 5 6 t->y MHEjao^rifitt 

#&*fr£3^£»4fc*>«0#ai:$r4. ^>J ( B ) 

6 1 c - 1 ti^ftiifi^Offi^sK- jK- h=& t 
SrBB«U [08 (b) $gg] . 7FPA«Wfi%fi| 

[ 0 0 7 8 ] 09 SriWRW"* i: , 04 KtkT*- KrtT 
K l-X$iJ1Wa58 1 - 1 cr)nm%ffil&tf^tLX& 0 . * 
-h'rtrh'^X§iJMg|58 1-l«3^ha-781 a- 
li:. ^*>J (C) 81b-lii. X^&y (D) 81c 
-Ik, ^-7>^8 1 d-l~8 1g-li:*^«Jj!t$ 
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[0079]^t'J (C)81b-1 liMW'Jfcr-y F S 
a, SbWl^Dy^H^flBSt [01 0 (a) # 

8 l a - l jWaJiTtfto^atir*. 
[0 0 801 (D> 8 1 c - Hix— *»7-l 
<V<77tA»7 7-1 tA- 7 7rBP78-lt£0f 
-^fcfcttaWtS*lfcTFV'X«#rt*AAl, AA 
2, A A 3 , AA4 , , AB 1 , AB 2 , AB 3 , 

ab4 , mmiz&titifzT-f&ftfef&im 

NAAl, NAA2, NAA3, NAA4, , NA 

Bl. NA B 2 , NAB3. NAB 4 , bthiZU 

Wth [H10 (b)#5B] . 

[0081]*^y^81d-l-81 g-ltJA'77 
T Am 7 7 - 1 SVA* 77TBS78-1 t'ttfz 

[00 8 2] .rfUiAy 7 T A8f7 7- ia&rt*yr 
Bffif 7 8 - 1 i:f-^KOaAffl?D y ^$-iM§B#(C, 
|eimclSS-ri.* , 7>^8 1 d-1, 81f-lC*7 

•y7rtc^-:?&m^^£i*&*H;:. Rutted 
7*81 d-1, 8 1 f- HZ^yhy^y^jki:. A 
^^81e-l, 8 1 s~ 1I,Z^^> hT-y-rm^ 

^mtn. mmmw<r>7 : -?xt>&<7)^-y7T^cr>j' 

>^8 1e-l, 8 1 g-1 CUfo'J -fe y hm^^mh 
[00 83] Ell 2— HI 5HBt2&Xfm7&Zt7u 

-y^rnr vu^mmue 1 - 1 ammtt-f? 

o-^-hT'fcr). 01 6—02 3{i04&t' ; 09fc: 
iStM<- HrtT F* F-X$(H»g&8 1-1 co«Jf^2r^t-7o 
-^>-FT*>&. 

[0084] >Ifi.£>0 1 —02 3 £#BgLT*f£Bj§<7)— 
£%0l(c J: h ? DXA*7 -< -y f-SIB l <nWfe\<z^\ >Tf# 

3RW?a9. ©Jfflb^Ki: LTtiROM ( 'J-F^>- 

[0085] 01 2-115l^ox/U^ yf-ffflTK 
P*ffl»*6 1 - 1 tzmW&mZtUZTn* yVtf- F 
2-l3WK2®**fTd«^<OiM^^LTV>&. CIO 
i§£\ ?o;*y\'.x-< .yfi7 Fl^$0fW?$6 1 - 1 JiT 
o-fcr -y -•/-#- F 2 - 1 COT F y F D— /VgP8 - 1 

<o#- Hrtr f i^ftjffligBs 1 - 1 a»6 r f i-x^ 

LTiKjMSSS-Sfit-^ t (01 2^fyrs 1 ) , » 
^$tlTV^rn-t -y^tf- F 2 — 1 #* 2 5 6 by Ftf" 
— (I12Xf7rS2) . ff$!lb-yF£# 

!SU e®«SO^-FO^#^S:iif^l» (01 2X 
f 77S3) . 

[0 086] ? D^A'x>f 7 f 5(?)^- h ?r 2 5 6 f'y 



- l*^^$fl?.^aX/^-< 7f 5^2-?^-h^ 
i!«"CS*Ur (01 2^f77S4) . ^uXyU-f-y 
f-flTFWX$IJtHI§B6 1 - HZ** U (A) 6 1b-l 
«r#BiU aftffi^Mfcfcx-^KS-W&r* (01 2 
Xf77S5) . 

[0087] ^OXA;*.^ •y^MTFlxX*IJffllgP6 1 - 
1 J4-€-«oaifiHa*<0*b*C'T— 2 5 6b*7 hflfC* 
Wjf (01 2Xf77S6) . jiftffl#<y>-tf- F a , b 
KWiSf 4 2*<7)7K P^tRtcCiSKai* SSft t ( 0 1 
2XT7/S7) , 1 2 8 b* y F Tfcilff iMffl^tf 

- f k«is^-& r f ( i * > tzmamsti&ttt 

& (01 2Af77S 12). 

[0 088] ?D^U^f >yf-ffl!lrF^XSlJffllgP6 1- 
1 \$2*<?)T Fl^^c7)M**^irMOK*<ig^T< 4 

i: (il2Xf77S8) „ -eom^-^ro-fe yHf+c— 
f 2 - 1 «o.if- f rt r Yvxtimus i - 1 
7nxs<xj y^mrwxwsme 1 - ma 

», Kj^TS-CRItliB-Cfi^t^atr*. (01 2X 
T77S9) . 

[0089] .ItttetfU ^nxys"x-f •yf-flrKI"-* 
ifiM|lffi6 1 — 1 ti 1 *OT Fl^XH<y>^^4>l63IOK*> 
(01 4Xf77Sl 8) . ^ih^^tvtz 
^-?Kfrcr>x- F ^iE^-S^SIb' -y F * " 0 " 

iz>gm-?z> (ai4xf77si 9) . 

[0 09 0] fU^JiXj >y^-ffllT Flx-X*Jffl)^6 1- 
lfcHWflb'-y F#* " 1 " Offll^K^ilfttTlKjlOK 
S^-Srrnb -y -•/-*- F 2 - 1 <0xK- FrtT Fl<*fWtt 
SB8 1-1 lZfpM-$~h (I14^f77S20) . 
[009 1] <r<D*S^\ ^O-XA-X-f yf^TFL-XSiJ 
fflliB6 1-1 ItX^O ( B ) 6 1 c - 1 KWflftLfeiaS 
i:ffi*5'cffi$gi:^IB«IL (ai4Xf77S20) . MX 

Hrtr F*ux$ijffliSB8 1 - 1 frhnmmz-o^ 

X^f) ( B ) 6 1 c - 1 (Cffi» LfctlKfc ffi#$fctiWR 

or, «ej^t £ x'-tcom^co'pmzMwz (hhxt 

77S2 1 ) . i^. ^DXA'x^f -y^MTV^xmrn^ 
6 1-1 ttfij&fcTfcSr* fc . ISI^tc^ * y ( B ) 6 1 
c - 1 cogfiMf W*iH**- S (I14Xf77S2 
2) . 

[0092] ?n^U^f >y^MrFUX»J«g56 1- 
1 \m%<r>T F l/X^*^te^WiR-5-C # Tt^- 
(il4Xf77S23) . -eofi-^SrTDby^C- 
F 2 - 1 O-if- FrtT F PX©JffllSB8 1 - 1 t,Z*mth 
(il4Xf77S24) . 

[0093] —Jj. 9 oxAA-f y f-(DJr F U- A$ljffllSB 
6 1-1 (iTD^r y?#— F 2 — 1 O^- F** 12 8b* 
•y FitiLA>H«-C!?&ttft{;r (il2Xf77S 1 
0) , ^cr,TbUxmi^^m^>hiX^^mTl& 

iRLxffi&m&zmtt-rz (ii2^7sii). 
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[0094] ;oxa'x-(7 HMT H UXMW& 6 1 - 

i4^T77si8) . ±.§itmmzLxm&zm&L 
(H4xf7rs20) , rot7t#-F2-i« 

Kf*jT H U J*ffl»» 8 1-1 OKi: !> 
(I14XT77-S21 ) . 

[0095] ZVtm&i, „ 9 O^U>f y-HJUIT K I/-* 
1 - 1 'J ( B ) 6 1 c - 1 iZlg&Lfcm 

Mtm^iMmtzimL (iuxf7rs2o) . 

£Wk jK-h*rtrHP-x«(»»8 1-l*»4><Dffi-9fc:-P 
Wt^iJ ( B ) 6 1 c - 1 CK»Lfcia»fcffl*5fef» 
*8fc £#JS? LTHf2 U Pit ilflffl^ 4. com^X'hti 

77S21). ^ox^x-f y^HBT K^a««» 
6 1-1 tttsig*rr£ i 5r& i: , BH*(c.X* >J ( B ) 6 1 
c - 1 (E114X^-yTS2 

2) . 

[009617 □X^'X-f y f-fflr h* WXftJIiPSff 6 1 - 

1 <il£jM^F5r*>'jg h (I14Xf?rs 

2 3), ^C0«^-^|5l ttf- Kf*3T Fl^fflWSfS 1 - 

ltowtrr* (I14XT7/S24) . 

[00 9 7] ro-b7t#-K2 - 1W- h&2 56 
b' y hX'Sr^i^ (Ell 2XT77S2 ) , 
^ •yf-WTHl>X$!lWgP6 1 - Hi^^'J (A) 6 1b 

fcK3aw*o«#t4«rr6 (H3xf7rsi 

3) . 

[0098] ?nxA'x-f v^mrwxmmsie 1- 

l«-t«<IBSB*t=«LTei»OK*^g*>T:<4t (a 
1 3Xf77S 14). ±ffii:|Wl«{C. TD-t7t*- 
H2- l<7)#-h'rtrb'l/Xf6lJ$l8ff8 1 - KcSsiMOK 

6 1 - mm&i&TiX'*cr>m^<o#Mzwm& <eii 

3Xf77S 15). 

[ 0 0 9 9 ] 7 UXs^XJ y f-fUT H ^ Aftjffllgfl 6 1 - 
1 <ilg52M"A*iS -?X£fzi&ratiZi> (Ell 3Xf7 7S 
16). -€-<0S#tRtsK-KrtTH^(»Hliffl8 1 - 
llZ#mt& (Ell 3Xf7 7S17) . 

[0 1 00] Ell 5li^nxyU^f 7f«7H^I» 
£B6 1 -ltffnx^Xj >y f-5«*»^lsiS»»S:Sft 

f-fflJT Kl^X$IJtWgR6 1 - 1 (i^o^U>f -yf-5ffl!l#> 
4>(6aS**«Ri"*fc (il5Xf77S3 1) .ft 

S (Ell 5Xf77S32) . 

[oion fax^xj yfflir vxsxmwme 1 - 

H4»«IS*ir^47 , o-fe>yir-#-H2- 1*«2 5 6b' 
>y h#-FT2MUT (Ell 5XT77S3 3 ) , ^vkW 
m<T K l^Xilft 2 # 3 0»* WStf-* ( El 1 
5XT77S34 ) . 



[0 102] ?nxAx^f •yfHarKl^X«MWf6 1- 
l(±teiMS** i Tb'^Xia2*^A>#T^ii{f. Ki^S 

^co*f-h*5?i«T'#s*>i: a*^iraa-ri» (015.x 

T77S3 5) . tnxrtxj v*hmTYV>xMfflW,6 

i - 1 umsst&nx- h *»« . wnt- 

7hSa, S b £pitfr " 1 " iZ&WthZ t XMUL 
(01 5Xf77S3 6) . ««T*fcS(BMt>5' btM 
^-r-STh'^X^S-^L-ClSiMOK^ig-r (Ell 5Xf 
77S37) . 

[0103] 7uX;<Xj -y^-mr FV>Xfflfflm6 1 - 

i mass***- Ki*ir k^mwk8 i - i izmm 

t (Ell 5Xf77S38) . -X^U (B) 61c-l 
( B ) 6 1 c - 1 <5Df**S!£#R3U 

KSjff- hfrt><m^X'htii£ Frtr ku-x 

$Wg?8 1 - lC4«t6 (Ell 5XT77S39) . 
[ 0 1 0 4 ] ZCOt Z , sK- HrtT h'l'XSMffllgPS 1 - 
llilt'7l«a, b tff- MOHtttf " 0 " i7)l§ta^ 

- bio^- £><?>t k isxm^xh o . "i" 

[0105] $km%£Tm. ?UXJ*X4 •y+MT Vh-X 
1-1 It** U ( B ) 6 1 c - 1 OF*}^? U 
T t . " 1 " tC^M L /ciSS'J t* y h ^TC^M-T (015 
Xf77S40) . 

[0106] ?oXAX-f -yf-{fflTKW-X*JffiIgK6 1 - 
1 tt&MZ tVX V ^ 7ot >y-»f^- F 2 - 1 1 2 8 fc* 
7l-f-Ft (Ell 5XT77S33) . ftmt&X— 
bt^^X^tlH (Ell 5X^-y7°S4 1 ) . feiSS^ 

*mLxm.-? (eii 5xf77S4 2 ) . vm, ?vx 
*x4 y^-mr vux$m&6 1 - 1 iz±.mt mmcom 

(Ell 5Xf77S38-S40) . 

[0107] ?dxa'x>( -y-^iair vuxvmme 1 - 

l«WJ6^6sK-h#Stvcv**w*ur (Ell 5Xf7 
7°S4 1 ) . fcl»^{iteii^* J rHl/X^23|s:*^& 
TV^V^tC^— h*«S^TV»35rtm{f (Ell 5Xir-y 

rs34. S43) . ttzimmmsmx- h^mux 

*%lrtll$ (015Xf'y7S44) . ISillg*0$>-3 

^mB&xmmpm^m-t (H5xf77S47). 

[0 108] ?nXA'x>f •y^-iilrKPX*JfflIS56 1- 
1 {4«iMS**<T H V X&2 h Z &V^lC . feiiS 

h im&X% ixU (il5Xf77S43) , 
$> h V m^* { T FUXS2 ^ T ^4 tZ. 

mmm&<7>#-btfi*m&x'Ztiii mi sxf?r 

S 4 4 ) % S# h (CMiE-T «.assyt'<y h & - 1 " 

SOtth (HI 5Xf 77S4 5 ) . 

[0109] 9uxx.x4 y*nr vuxntm%i6 1 - 
i ttw«T'* fciic- b izMm-tt r v uxmz&m lx 
isisoKS-igt (eii 5xf77S4 6) . tm. ±ie 
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tm&nMft£fto (115Xf77S38-S4 
0) . 

[0 110101 6~02 3£7*n-fe-y-»f*— F 2 -CD 
T F 1-X 3 y h O-^SBS - 1 CD*- F l*)T F l^X*IJfflI 
M8 1 - 1 (1 2 8t'y h7n-\ i lZimi£ZtLT\^ 

8 1-1 tiE^«i!$^^*^ac03 yhn-722 
-1 (E40#B3) ^^teiHS*^^t-Si: (116X 
T7rS5 1) . 7n-fe 7 t^-h'2- lcOx-^^7 
-lcotf-FftX-f 1 -lW-hc, d#i£ffl 

& (@16Xf'yrS5 2) . tt«fflS*LT^fc*^ 
iite^^TSr n y F u- ? 2 2 - 1 {Cjg-f. 
[0111] sK- KrtT F ^X$rJt9gI58 1 -1 

fit (HI 7Xf>y7S6 1 . S62) . 2 56b'-y F 
<rffi®im&X'Z tltf. -t^hib S a = 1 , S b = 1 T 
fotllf (HI 7Xf77S6 3) . ■rfUC^-^Srffii 
0 tB-£l> J: 3 *- FfiX>f >y ^$W^8 2-1 (CiggS 
^. O^Oc-^a, d-^bgMfitX'fvf (SW 
#2. #3) 75-1, 76-1 CDi*£K{Ilt£S&^<y)^H 
tZ^-fZ, (I17^f7rS64) . 
[0112] ^-(30^. *- KrtT F lxX^Jffllg|58 1 - 1 

umkmmcotHij^-yyT 24- 1 (i4o#M) 

L V ? £ ? D X/ N*X >y f- 5 ±tciH ttt nTfl -T 6 
(HI 7Xf77S6 5 > „ 

[ 0 1 1 3 ] *- FftT K UX§IJffll^8 1 - 1 iia V F 
o-722-lKWFU *S8^T £ 

cr>££*PML (Hi 7Xf 7 7°S 6 6 ) . 3yhn-5 
2 2-1 *»6IBS5in'«^-**ai6fiT ^{f 
(ClHMt?? HSa, Sb£ "0" tzmt (117Af7 
7S67) . 

[0114]*- FrtT F UXflJffliaJS 1 - 1 « 1 2 8 
fc'-y h/i^«Sr«ffiT'#tl{f . ■«r*>^WHfc*'y F# 
Sa=l, Sb = 0tJ>Wi'(Bl7Xf7rS6 
8 ) . *fcttfflBMt*-y F#S a = 0 , Sb=l Tfc*Uf 

(HI 8Xf77S7 4 > . c, dfrhmmz?-?*: 
&tl& X o #- F l*JX-f y f>iMffAS8 2-1K707/ 

[0115] mWlt'-y btfS a = 1 , S b = 0Oi^, 

*- Fi*ir f uxmtms 1 - 1 ta*- Frtx-r .y *-m 

1»gi58 2-nCc^aMS^mi:X>f >y^ (SW# 

2, #3) 75-i. 76-i <^mmm^.<^mt &t& 

7&t% (HI 7AT77S69) . 
[ 0 1 1 6 ] \m. *- FrtT F U*ttlttl»8 1 - na 
?DXA.X.<f >yf- 5*0? O-y c -» a i7)SS& h d 

82-l^Ji^-rS (HI 7Xf77S70) . *-F 
F*jT F V-zMffl&8 1-1 iift#^fic7}aj7V^y 7r2 



4 - 1 HZ 9 oxa'x^ y 5 CO? o >y 9 £ 2 EHc 1 mk 

^5±(cMaj^rsgh-rs (Hi 7xf7/s7i > . 

[0 117] *-FftTFl'X$iJPgB8 1 - Uin^F 
2 2-1 *>£><OT HWXtt«#tlsaSs6T4'C* 
cOii^L (117Xf 77S72) . 3yho-7 
2 2-1 j^4>IS£^«#j&%4»*rC£fc<0&# 
KMJMtf-y hSa£ "0" KKf (Hi 7XT77S7 
3) . 

[0 1 1 8] f&gijby « { Sa=0, Sb=lco^-. 
#- FrtT F 1^-X$IJ^ISP8 1 - 1 «*- Fl*IX^ -y -f-ffl 
$m82- l^c^bgS&coWmfcX-f >yf (SW# 
2. #3) 7 5-1, 7 6 - 1 <QM£W^cr>$8g.b SrJg 
^•f-^. (118XT77S75) . 

[0119] im. >K- FrtT Fl/X©J^Ig|58 1 - 1 12 
:?n.xyvX-Y yf-50^D-y^^(c:, c-»b<7)gfi&i: d 
^bcoSff&i:Sr«)#il.±dt*-FP ( 3X^ y+Mm& 
8 2-1 {Cfg^f S ( H 1 8Xf 77S76) . F 
f*lT FPX$iJffl)SI58 1 - 1 li$&kgmc0}iijl^ y 7 r 2 
4 - 1 (C^ nX/U-f y 5c7)^ n -y ^ 5- 2 HJC 1 miS. 
ML. 2^a-y^(ci mSftv^-^^^ux/N'x-f y 
^-5±maj«Tfigi;-rS (018Af77S77) . 

[0 120] tf-FrtX'f ^^M««8 2- Hin^F 
a-5 2 2 - 1 frt>cr>TV]/XmmnZm£5ZT£~CZ 
cD££4>ML (Hi 8xf77S 7 8 ) „ r?yha-^ 
2 2-1 *»6KiiBfin'«#3WISfeiiT&«:<0*# 
(cWHtT -y F S b 2r " 0 " KR-f (I18Xf y7S7 
9) . 

[0121]*- FAT FV-X$IJPgP8 1-1 ti:±IE<7) 

-lfctK2PRT£>f'*U 
(|18Xf77S80 ) . 

[0 1 22] HI 9~H2 3«*-Ff*irFbX$IJfflF^ 

8 1 - 1 & ? dxa'x >f7f5*gi Lxwmm&n 

^LT^I.. -<7)^r, #-Ff*]TFl-X{Mffl!gS8 l - 

lij^ty (O 8ib-i$#it. i ?o.y?iiir£: 

It^T " 1 " fcSSfKLfcMMOt'-y hS-p^t (Hi 9X 
T77S9 1, S9 2 ) , r r -^* i iH^T<-l>*-h 

[0123]*- FrtT HP^(W«»8 1 - 1 {ivIiOW 

7rA»7 7-l*fcJ4y?v7r B»7 8-l*jg« 
L. jM0^rli»* jK- Frtx-f >y fHH«PSB8 2-lizm 

[0 124] ,I<0Bfr % 1 2 8t> F-fOT-^^jH^tl. 
X < S*^{ifflTlft<7)A 77772-1, 73-1 iiA-y 
7rAS7 7-l4^{i/s*-y7rBSf7 8-l tl:?n 
■y 9 S:3£StciM6 2 5 6 b'-y FcOx-^^Ji^ 

t ^ -y 7 r A» 7 7 - 1 4 fclJA 77tBI78-H: 
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[0 125] ZtibMfLX. — #*Cli>K— FrtTKI" 

xmmus i - 1 tfrnmrnrnztix^z ?y nd-7 2 

2-1 £f'-? fc^Stf SfcrtCJESSERfciStfrt- 
tl, a^hu— 92 2-l3&*io — J«!)^7T 

[0 126]ftSOK»'il->tl^fe, ^'-HrtTKU 
X(BHH8*8 1 ~ 1 JiKS^ 7rfflKx-f ( SW# 
1 ) 7 4-1 ffll$K«*^»A7J>W 
7r23-l (H40#as) ^?o-y ?5£fl-*HK& 
U A-y^rrtO^-^Sr&Diii-eS. (IU 
D7?IJ*f^^8 1 d- 1— 8 1 g- 1 Sr^SBLCr* 1 

[0 127] T-*»7-l<^v7rfc'r--*£t8« 

^&B#<7j*-FfiTFi^x$ijiwa38 1 -i^a- 7 7t 

rFUX{Hffl(a58 l-lttttSr«<y7T»fcll«a>l 2 

8 t*7 F^y^rKx— :?]R ?dxa'x 

-KF*JT PUxnfMV8 1 -lWy?8 1 d - 1 * 
^-^^8 1 e- lWvf^H^-f-f-Tf**^ 

[0 1 28] |5l8t£. 12 8t'7hff-^^§(tTV^ 

*- fat f^xsmpsbs 1 - 1 immz&m 
■t&Tm i28t'7b^-fs yyx-m. mn-h < >y 

T*lrv5*-*£#Pl/FtfS4:4:*>£, #-Fl*3X-r 

7 1-1 ^LTlSSMU £±(2 12s t> h tmra^' 
■y y r ^Tfi 12 8 b'y b-ft<?)7-'-?t ZfoirttX 

XfflmM8 1- 1 C7)*>7>^8 1 d - 1 Ztel&XVy? 

8 1e-l«imM*^yf77Tt5. 

[0 129] f-^7-l»A'77r*^lMiS 

-^yn y^torjyhn-72 2- 1*^<7)IejIIOK 

«ofs#sriaas«ae$nn:!K- fi^t f*uxhwi«8 1 - 

[0 130] Z<D?—91fcm±l}T7>?&l d - 1-8 
1 s-l£«BU A* 7 7rSC2 5 6t'7 bcDr 1 -? 

tmrn^tix v * & ateii^Ag*) htttzmncn-p o -y ? 

^^^^KO^'-^ATjS&OA-y 7 rtf>?0 .y 
«c . * W W y r SP *C 2 5 6 fc' -y F 0>-r - * ^ 

o >y ?fI^<0<SiS: jti£& . 
[0131] -?*£>ib. jJC- FftT FL-"XSMt»gP8 1 - 
lii$g>£fl*i 2 5 6h' 7 Hrex-?£teMLT^S 
r>£ OSttSOtTv h*tSa = 0-»l, Sb = 0-*1 



fcSWfcLTH**^ (HI 9X^y7°S93 ) s *- F 
F*PW y^#J«IgB8 2 - 1 lZa.-*c . b-dSHS&OSiS 
isX^f -yf- (SW#2, #3) 75-1, 7 6-1 COM 

tmm.^^w.b^m^-th (ii9xf77*s9 

4) . 

[ 0 1 3 2 ] *- FrtT HV-X«I«aS8 1 - 1 lifi!*£g 
B<7)r7 yhn-722-1 ^Otej^S^O KX'&tlif 
(01 9XT77S9 5) , *-Fl*!X>f y+fflW®Q 
2-lfcrx>f 7 f (SW#1 ) 74- 1 Sr/N'y7rASf 

7 7-l£ej#x.&i: df^rTS (H9Af77S9 

6 > . *- Fi*rr v\sxwm& i - 1 fi«*^a^)3 

yhD-722-1 ^\<7)tejMS^^'N G-C**UT ( H 1 
9XT-/7S9 5) . TFl/X^lKiS^^^^U 
(D) 8 1 c-1<DA 77t ASf7 7- lfflorFl^X 
I^77rCi«tS (I19Xf77S9 9) . 
[0133]*'- KrtT F UX$mM8 1 - 1 1/ 
(D) 8 1 c-l(7)I£iiNAAn (n=l, 2. 3, 

4, ) t^a>y^^i;Sr#HSL. rFF-Xfif^A 

A n £*f m-T h 7- 9 1 mmizUimSiCOzi y F a- 9 
2 2-l£4>S8L. ?n^U-f -y^-SOSj^a.yiy 
*-f-<0**«a. f£*^«OA7>yN*-y y r 2 3 - 1 tCfS 

arr* <biw^7S9 7) . #-iwki'XM 

ffliSP8 l-lliaybn-722-l *^teii^TfI^ 

#i*£>:flT £ Jt<0£ § -5*>{t(C^glJfc- y h S a , S b £ 

"0" tcM-T (121 9XT77S98) . 

[0 134] ^/i. *-t<rt7Hl/XaW8 1-ltt 
KiSffl#t 1 2 8t*y FlfH-ef ^ -^S■^S3*LTV^€.^ 
-£\ O t 0 i&3fJ b* y h S a = 0 - 1 1 mt LX V 
^ (12 07T77S 100), ^-Fb<7)S?S^S|^ 
(I20Xf77S 10 1). 

[0135]*- FrtT Hl^X«I»»8 1 - 1 lid?— F 
b ifirt v y r Am 7 7 - 1 tcSSKSiiT 1. ^Ji' (020 
XT77S102). FrtX-f >y^-$IJ»gP8 2- 1 
tca^e, f««W)llfllt:SOB-t*J:diB*-r* (02 

0Xf'/7S 103) . 

[0136]*- FrtT Fl^X$IJfflI^S 1 - 1 l^5f^ 
mcoa yho-722-1 ^KiH^^O KT**Uaf 
(I20XT77S104) . #-F|*|X^ y+fflmgH 

8 2-lCX-f >yf> (SW#1 ) 74-Ua'77tB 
fflf7 8-l£W#i^ < t3^-r.i» (12 0XT77S 

105) . tf-Frtr Fi^x0jMiai8 1 - 1 teM&mm 

tf0rJ>-Fo-92 2- lA.<y)^iM^*iNG-Cfetl.if 

d2oxf77sio4) . T^uxm^msst^i 

^^'J (D) 8 1 c- l<0/N'y7rBl¥7 8- lffliOT 

FF-xffiys;.y7'r£#a-r-l. (I20Xf77Slo 
9) . 

[0137]*- FrtT F*l^^«|»»8 1 - 1 l&<y y 
rBM7 8-ll l Z25 6t^yhmc0f~^^htHf (0 
2 OXT-yTS 106). (D ) 8 1 c - 1 <7)U 
BNABn ( n= 1 , 2, 3, 4. ) t?n-y?fl 
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\s\8fl<zmtgiW<7)a>ha-9 22-l fcnttiU ?o 
IW<.y7 T 2 3-l(;»r?, (I20Xf77 

s i o 7 ) . F(*it FwxftjfflteBS l - 1 «a yh 

o-5 2 2-1 j^IB3^T«9j^&*VCS fctf>£& 
-sjWKiBSflt'-y hSa£ "0" fcgf-f (02OX^-y 
7S108). 

[0138]*- h'rtT F UX|ilJffl[gl58 1 - 1 F 
b #A 7 7TASf77-l (C«^$ixT I vfirfrttttT (H 
20XT7/S10 2) . #-HrtX>f •yf-$jfjpa38 2 
-llCa^c. cUHBtfHBfiifcX-f -yf- ( SW# 2 . # 

3)75-1, 7 6-io>saMwa»^<osoefc*is* 

(I2 2XT77S 119). 

[ o i 3 9 3 *- fat f i^tMWKs i - 1 im$m 

(I2 2XT77S120) . -K-FflX'f ? fflmi 
8 2- W.ZXA -yf- ( SW# 1 ) 74-1 JA777A 
S7 7- 1C«HM. (I2 2Xf77S 
12 1). *-F(*lT Fl^X$lJ«gB8 1 - ltiffefcgia 
«3yhn-522-l ^^IBJgSft** N GT&fttf 

(02 2Af77S 12 0). T F L-X$&7>i|g;*g;£S; 

(D) 8 1 c- 1CVW7T A3¥7 7- IfflcOT 
HUXffl^-vy7r(C#»f 5 (i2 2Xf77S12 
5) . 

[ 0 1 4 0 3 tf- FF*IT F UX$(Jfflr3|58 1 - 1 fcfc»< >y 7 
rAffif77-lC256t'7 hti^-:?##>;ft.{£ (0 
2 2Xf77S 12 2). ^t'J (D ) 8 1 c - 1 C7)|E 
IJNAAn (n=l. 2, 3, 4. ) t^D-y^fS 

B«0A7J>'^-y7T2 3-l^fE*r^ (H2 2Xf 77 
SI 23) . *-FF*lTFUX#Jf8iaS8 1 -liiayh 
0-7 2 2- 1 36»^Ka^TfS#3WISfeilT&fcWS:S 
oaWttdKHty FSa£ "0" fcSR-f- (@2 2Xf7 
7S124) . 

[ 0 1 4 1] HrtT F UXftJUPg&S 1 - 1 (iSgMffi 
#fc 1 28t'7 MH-C-T-'-^SrlcMLT^i.^. 
OMW'Jfv h#*Sb = 0^1 fcSMfcl/O***^ (02 
lXx-/7°S 110). 4f-ha^<77rA»77- 
lCM?tlTUM (02 1XT77S 111) . # 
-F(*JX>( 7f0M8 2-lta-e, fijgKfiOSi^ 
tC^Jg-^Sia^-rS (02 Uf77Sl 12). 
[ 0 1 4 2 3 F|*]T F PXfHffffiS 1 - 1 IZVt&gi 
Stf03 > h 0-9 2 2-1 A.tolEjIIS^OKT-^ixtf 
(I2 1XT77S 113). jtf-Krt*>r ?f*Ht|ffi 
8 2-ltCX>f y^> (SW#1 ) 74- 1Ja>7tB 
l¥78- l(CflJ#xl.J:o^-r§ (02 1Xf77S 
114). #-Ff*iTVUXfflW%l8 1 - l(2f£*SgB 



«3>-hn-722-l "^a4Ejttft£ft<N GX'htllf 
(i2Uf77S113) . T F IsXWknmWgikZ 
.X^Ertl (D) 8 1 c-lc7)rvy7rB^78-lfflcOT 
Hl/XfflA'7 7rClitl, (02 1XT77S 1 1 
8) . 

C0 1433 *:- Frtr F ux$i]f»S8 1 - 1 \&u y 

rBSf7 8-lC2 5 6f>yMlicOT r -^* 1 ^ixtf (0 
2 l^.T--y7°S 115).«'J (D)81c-1«E 

ISNABn (n = l, 2, 3, 4, ) i^n-y^fi 

^•££#1>L. TK^XtffSABn^WIC-rs^-^i; 
mmzM*MW<Da>ha-y2 2-ltz*mL. ?X3 

M<7)Xtl'< 77r23-l CfEji-f 5 (B2UT77 
SI 16) . *-Kl*iTFPX$il®gB81-mayh 
o-722-l ^^iM^Tfi^^iM^nt Sfc<0* # 
ojWfcMMfcr? F S b £ "0" CcM"T (02 1Xf7 
7"S 1 1 7 > . 

[0 1 443 #— KrtTP 1/X$ljffllg&8 1-1 l±X- h 

a^77TA»7 7 - 1 KS«3*ua^fm« (0 

2 1XT77S1 11). #-Fl*|X4 -yf-$!lfSJS&8 2 
-l£a— c. digl&Oiil&fcX^ 7t (SW#2, # 
3) 75-1, 76-1 tfMSffiWgBA^aSQgfc &fB5S. 

(02 3Xf77S 126). 
[ 0 1 4 5 3 #- Ff*JT F ^X#Jffll3P8 1 - 1 
a<7)n y h \=>—y 22-1 ^.oteiMS^o KThixlS 

(02 3xf77s 127). jk-kp^m -y^mmm 

8 2-HCX-f (SW#l ) 74-1 2rvs'-y7r A 
»7 7-lfc:fl»i* io^T-g. (§2 3Xf77S 
12 8). tf- FF*3T Fl/X$ljffllg|58 1 - 1 l5.WfMW. 
<7)?yh o— 7 2 2-1 ^>l6M®£a*N GT'&fttf 
(i2 3Xf77S127) . TFI/XHOlteJM^S- 
^C^&D (D) 81c-l^A77rAP77-lffl<7)7 
Hl/XMA'7 7TKriatl, (i23Xf77S13 
2) . 

[0 1463 *- KW7F U-X$lJ»gS8 1 - 1 J4A y 7 
rA»7 7-l*C2 5 6t-yh«<?5-r-^3& t **UJ (0 
2 3XT77S129) . (D) 8 1 c-l^|e 

fJNAAn (n=l, 2, 3, 4, ) i?n-y?ft 

■^•fc2r#B3L. 7Kl/XfiH8AAn^fBtSf-^t 
P|B#^*^S<7)3>hD-7 2 2- HC4>*£U 
X/s'X>f .y^-5C0t&^^a-y^Sr^OiiteIU. 
a<7)A7j^"-y7r23-lCce»-ri. (02 3Xf77 
S 1 3 0 ) . *- FrtT F UX$ii«gB8 1 - 1 {±n y h 

n-5 22-1 fr^mzzTm^tfrn^tix ^tz<r>^% 

~> frmzWiW\ t* -y h S b £ " 0 " tcM-T (I2 3XT7 
7S131). 

[01473024 ittmkn-mmmiz z & 9 oxa 

X-f ^^ai t3fc{tl.-f-^«K5M<7)«^^{tSr^-r0 
X'foh. 0tCfcV^T. C 1{42 5 6b* y h<7)r t -?Z2 
5 6t*7 h^-F^JfEiH-r^.^. 2 5 6t'7««5: 
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W«T#4*£**U C2«2 5 6h'7h«f-^^ 
2 5 6b*-y hilf-h'\|S8f 12 8t'ybS« 

[0148]C4lil28t"7 hc07*-*£2 5 6 b*y 

bJK-wMBS-r&nifc:* 1 28b- -y b&mzm&x-z 

**^**t. C5«12 8b'yhOT f -^S:2 5 6b' 

[0 14 9] C6(±2 5 6b'-y h^T-'-^^l 28b'y 
h^-h^gjM-r^l^tC. 1 28b* -y h&MZm&X'Z 
IZtettL* C7tS2 5 6b" y h^x-^Srl 2 8b* 
•y K*-h-N(lKi»"t*IBC. ««*il« , C*«ri^*&* 

[0 150] C8J21 28b' -y hCO?-?Zl 28b* -y 

b^-h^Ei*-r?»is{c. i 2 8b*-y 

S*££3j":U C9«il 2 8b'y b<7>f-?*l 28b' 

[ 0 1 5 1 ] 0 2 5 (j3js|% H JcO — MtW&Zi. §256t* 
•y F<7)7*-:?£ 2 5 6 b>y b ^- h'SteiH-T^lgHC 2 5 
6 by h^feg^it«T'^§^ (C 1 Og^W 

5256t*7K?)f-^256t'7hiK- h-MESH" 
2 5 6 b y MWfiSrli«-C* 4*£ ( C 1 

[ 0 1 5 2 ] 02 7f£fc3fcHJ§<D-*«i'flMC i 5 2 5 6b" 
•y h«f-^?r2 5 6 b'-y htff- hMSS^ilSMC 1 2 

s b y hnws^wftT***^ (C2«^) <?mi&m 

1256 b'-y hcr>^-?*2 5 6 b*-y h?!?— bMEi*-r 
Sit:i2 8t' y 5*& ( C 2<r>m 

is) <r>mm<7>mft*7x*mx't>h. 

[ 0 1 5 3 ] 02 9«*3%BB«0-HJftMt-:J: 5256t' 
•y h07*-^2: 2 5 6 by Ftff- b^mtt hmz^f& 

■tmX'h 0. 03 0 »«WH<OHKttM(C J: 5 2 5 6 b 
•y NcOt*-^ £ 2 5 6 b-y b#- h^m-thmz&m 
(C3tf>*£) ^ttttffiWlWPSrjS 

•f-0T*£5. 

[ 0 1 5 4 ] 0 3 1 tt*8ffitf>-»tt0l£ X S128t' 
•y h so-r- ?£2 5 6b'-y h*f- hMsilH^ HUC 1 2 
8 b -y h#*£«RTS 5*-£ ( C 4 <Oi§-£) C0®«W 

5 1 28b'y h«0T-^Sr2 56b" y h^f- b^i*-?" 
S BKC 1 2 8 fc* y b«W*18«-CS 5 ( C 4 Ol§ 

[ 0 1 5 5 ] 03 3(i*%BfjiO-H^jic is 12 8b' 
•y h*>7*-*£ 2 5 6t*7h#- h^iH-^SISC^ 



■THTft 0 . 0 3 4 9GttM(C<fc S128t' 
•y hcDT-'-^Sr 2 5 6 b-y btf- h'MBK'r^RtcWH 
*W«T&*v**£ ( C 5 c7>flt^ffJOfii^&^ 

[ 0 1 5 6 ] 03 5 tt*«9i£>— HfifcflffcrJ: 5 2 5 6b' 
•y bCDT*— 1 2 8 b y h^:- hAjgas-^-tiRfc: i 2 
8 b*>y b#«£W«-C& 4*£ ( C 6^>*&£ ) <9S^H 

wB^^^i-0-c-fe 0,03 bittmn^mmiz 1 

52 5 6b* -y hcOx-^Sr 1 2 8b*-y h WslKiSf 

sine: 1 2 8 b y hflfJKsiKR-c* icecom 
[ o 1 5 7 ] 03 7it^mco-mtmnzx 5256b 

•y bOr-?* 1 2 8 b' y b*- H\teiW4IRte#tt 

*w»-c#=arvv«^ ( c 7 cms) <m$m<nmfttt 

-T0TA 0.03 8tt*«BB<o— IdtWtc J: 5 2 5 6b' 
•y btf)f-:?£ 12 8 b-y ItH- b^ffiSt SIHCWM 

zmux-zK^m^ ( c 7<7)m&) cnmm<r>mft*m 
-tmxhh. 

[0 158] .rft£>01~01 l&f*02 4— 03 8S- 

mmhx*mi<r>-mmimz j: 5 ? a^y\-x-f v f-^s 

l&fflV^CT-'-^lgiMtov^TiKBJt- 5„ i^. 024tc 

^t-c s . c 9 comsizmmm t m taw-r* 0 . * 

[0 159] if s 2 5 6 by W-^?r2 56t'7 
h^- h^teiM-r5R(c2 5 6 b y h^$rH«T'# 5 
( C 1 (Wfe) , »»«T , *4Stt8at'-y hSa, S b 
**ttt "0" c7)^c:^*^B^3>'ha-52 2-l 

a&»6«sai**«*>5fc (Me i - 1 ) . t;-h'rt7K 

IsXfflfflM 8 1-1 *^jgijb y h S a , S b ZWn 

"i" t:i,T«aiK**aasr* <sa=o— 1. sb 
= o- 1 ) (Mic i - 2 ) . <r.r-T\ ««^ffl|-CJi^!M 

C-l, C-2cr>mzmfflt° y hSa., Sb^tit 

"o" x-hh. 

[0160] ^rcoik. SfI«?n^W 7fH7h* 
l/Xfflffl& 6 1-1 ««8Ib* y h S a , S b imij 
"1" tC^r&fc. jl«ffl#02-pc7)rHP-X^tejMS 

5. znm. mmv-y hsa, sbttgsaMB-c "i" , 
tt^fflfe • o " X'b& (wmc 1 - 3 > . 

[0161] ffi&M^DXA;*.^ .y^-tfflT bUXfflffl 
*6 1-Ui«80b*-y hSa, Sb**^ttC "0" *C& 
5 COT". 2o<OTKl'^«cOpf*fc:KaiOK*agSL. 
HB»fc«g!b*-y h S a , SbSrM^"l" (Sa=0^ 

i , sb = o-i)c ixmmiitz H iz&tu-t 
h . znm. mmmntf- mr h i^^.$ij»^8 i - 1 

lijK-Frt^ vf*I»W8 2-ltCa— c, b-dO 
eHHRJgSrfBwf * <^ac 1 -4 ) . 
[0162] ®teW<7)#- FrtT H UX*J»a58 1 - 1 
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h . S^filtfO ^DXA'x-f7 f-«r F 1/ Xf&JtHlgff 6 1 - 
1 it 2 -PCD7 F l^X^<?)M^r*^KjllO K SriBBW-* 
fc. flWOtv hSa. Sb^S* "1" OiifcL. * 
-FtcinMOKSre^T-l. (Mac 1 - 5 ) . 
[01631 KfcfflkOjtf- Fl*IXW y ^®JPgB8 2 - 1 
(4*'-Krt^^f y^©JffllSC8 2-lta^c, b — d<?) 
UKRSgfciBSU X4 yf (SW#2, SW#3) 7 
5-1. 76-1 ^iUasHK-f Sid (®1C 
1-6) . 

[0164] SEWHtf>jtf- FftX-f v *fflW&8 2 - 1 

FflxW -y f-SOTg&8 2 - 1 J4iS4»*l-C*fe-r- 
^Sr^'-y7TAgf7 7-lT'SRJ-S («lCl-7) . 
[0165] mtM&>tf- HrtT F W*IW»tt8 1 - 1 

1C1-8). 

[0166] ftttHO>K- HrtT F \--Affl$m8 1 - 1 
IZmmiz^ T F £t£fc§ia<0 3 ^ F o- 9 
■f £>. ^oxAx-f 'yfffl7H^MW6 1 - 1 JiX 
4 -yj- (SW#1 ) 74-l£yN'-y7rAff7 7-ltC 
WC&thXo^Fi-th (MSC 1 -9 ) . 

[0167] FF*FT F VxmW&S 1 - 1 

UiHaj^TflL «J3flb*-y FSa, Sb£ "O" KgL 

(Sa=l— 0. Sb=1^0) . &*&{!l<Otf— FF*JT 
Fl-Xf6«g&8 1 - 1 tite^Tm. H^'Jb'y FSa, 
SbSr "0" iZWt (Sa= 1—0, Sb=l—0) 

(Mci-io) (02 5Rxm2emm) . 

[0 168] 2 5 6b'yF<7>7 :r -:?£2 5 6b'>yFtf'- 
FA4giHf 1 2 8 b'>y hKW^WfiiT* -S>*§^- 

1-1-01-3^3. 

[0169] mi^^dxa'x^ -yf-ffiar 

FF-Xf|iJMG6 1 - lttl§tS'Jb*-y FSa, Sbtr&TiX 
-Fat fc<2#- F b tf&m* -Cfc § £ <b £188 L . ffi 

v ir^fisicor f i/xmzmmo k trig^ l . Pifttc^ 

J&-f&M^'Jb> FSa, SbS- "1" (Sa=0-1£ 

^tiSb=o-i ) izLxmamx* 

(MJIC 2-1 ) . 

coi70] mtemox- Frtr f uxmm&s 1 - 1 

(i:**- FftX-f -y f-*«S&8 2-1 tCWff Lfc>K— FA» 

h . m$tm<r> ?ux> <x 4 «y ^4fflr f f- x$ij$ig& 6 1 - 
i « 2 -?or f i^x^-^r*^«KiHo k 

t . iKj*OK*^^-D^^)ISSlJb'y FSa. SbJ 
"O'KLIl, l-*0 4fcttl— 0, 1K#-F*K: 

«KJ*OK£fcit-f & («fflC2-2) . 
[0171] K*«<03if- F[*IT F L-Xfflffllg|38 1 - 1 

i£ft*^B<03>Fn-5 2 2- ltCfeiiOK^^ 



L, «K- Fl*IXW >y-HMffllgB8 2-1 (CX^f 7f (SW 
#2, SW#3)75-1, 7 6-l£i*aH!gfcrr&J: 
■JS^S (8UIC2-3) . 

[0172] g*ffl<D;tf- F|*|XW >y f^HfllffiS 2 - 1 
litf-FftXj -y?-fflfflU82- HCc-a or 
b. d-a or b^SSISSSr^L. 

CD#- HrtT K^«»3IJ8 1 - 1 Ji:^5t^ia^3> F 
n-72 2-1 (c<ga65S*^€31 U F X >f y * 

$IJfflia58 2-l{i^D.yi?ft{CX>f >y^- (SW#1 1 ) 
7 1 a-1 S^iiX-f .yf- (SW#1 2) 7 1 b - 1 £ 

M^fu a ? 7 T ±.<aT& b* y f izmmz?- 

[0173] FrtX-f >y fHHffffi8 2-1 

OTfC- FrtX-f -y f MffilgB8 2-1 {iilfeilT § ^x- 
^$■^'77 t A17 7 - 1 i«iA' 7 7r B|f7 8 - 1 
■CgJRS (WC2-5) . im. mi&MRZSmteMt 
^{c±ffi<?)Jaaci-8-C 1-1 O^r^rrd (132 7R 

yi2 8#i) . 

[0 174] 2 5 6b* y F<Ot— ^£-2 5 6b* y F^— 

h^^i-&mz&®zm&x't%^t%& (C3« 
-£•) . fct:±iBo«sic i - 1 -c 

1-3£1t3. 

[0175] ^<y)m-, tt^WiO^oxyN'x^ -y^-MT 
F F-X$«JfflI^6 1 - 1 Jii^'Jb' y F S a , S b 
-FaSU r *'-Fb*^ffl4»T3!)i. l rtS-i2igL, ®t& 

m&^im*$rzm&-$-& ($mc 3 - 1 ) . 

[0176] B^ffllO^axyN'X'f y^-iilT FWX$!I«f 

SP6 1 — 1 <iw«««^Br«^jK-Kfc:-e^>44eig 

U miVy FSa, SbJ-ttC "0" lZ~f& (Sa 
= 1—0, Sb=l — 0) (MaC3-2) . 
[0177] S^MtfO^- HrtT F UXMW&8 1-1 
(i^tW3 yho-522-i C#^5l«^r{i^- 
(^C 3-3) . t^f^M 
m^hn-722- K^ffatS^tisHi:*. fi!*^ 

■rtifcT. *^)*3Sw44«ffl^rK'C , ft& (02 92ft, 
t/03O#a^) . 

[0178] 1 28b'y Y^-^^2 56 h'-y F^— 

y^mskthmz 1 2 8 b>y vmmkmkx% 

(C4«0*&) „ S^«i0^nXAX-f -yf-fflSTFUX 

>70XyN'X>f <y*mTY\sAfflm&6 1 - 1 ii2o^T 
4-1 ) . 

[0179] ^fflUtfO^axysx-f -y^fflyr FU-xjiJffl) 
*61-1 <it§SSiJb*-y FSa, S b &*T^&< i: 
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-Fa. b\,vftlif*&&*X^i>Zk&W&L. 
v ^ h \,i-ttifrcr>tf- h <r>T F U Xi&A>£> ISiM O K £ jl* 
-*-*fl8tf)«JHt> hfc "1" C-T* (MC4-2) . 
[0180] m$ZW<7)7vAJ<A4 v^mrw^m 
06 1 - \\$2KF>TYV7M<n— **^SEiMOKSrl| 

fMMB 8 1-1 {i^*^S<7) 3yhD-522-H:fc 

asoK*"f-<o4*ejtt& («sac4-3) . 

[0181] QteWZ'tetrntOHmc 2-2— 

C2-5, CI- 8-1-1 OSrfi^. ffiRWC 
(iJ?PiC4-3£fi : '3£. JSlft. K*lg<^3ybD- 

(03 iat^H3 2«H> . 

[0 182] 128t'7Wf-?^256t'7b^- 

•£> . H*»7oxa'x^( vfHHT H^«MIP»6 1 
- 1 (±Dfl— OT Fl^Xi&a^^ffl^vfVx/wOT HI- 

«ass***aj-r«. (*isc 5 - 1 > . 

[0183] ftttMa^nXrCW -yf-«TH^H» 
l$6 1 — 1 «^S'Jt'>y hSa, S b £<^T#- F aRlfi 

(8JSIC5-2) . 
[0184] S^ffllOi? DXAX^f y flfflT F^XftJffll 

as6 i — i «4««««^fr«-9-*iK- f ic-e^t 4is§ 

(«fflC5-3) . \m. ft^SonvFo-^ 

2 2- \<mvm&iz$.tth. mmmtz&if&um 

^SconVhD— 522-1 itSttSItt, *<59 
**0*4«ffl^rttT*i (H3 3#.Z/03 4#M) . 

[0 185] 2 5 6b'y hOr-^^1 2 8b*-yFtff- 
b^^-r-i.^^ 1 2 8 b'y MWSSlifilT* 

(C6^) . ®d»D?nxA^ 7fiB7Kl/X 

«W6 1 - lttr HUXMb^^KaSSEfttttlti-r* (*& 
IC6- 1 ) . 
[0186] ffij&<g!J<D7 OXA.X^ y f-fUT HW-X$IJfflI 
SB 6 1 - 1 1±jH 0 F (Zfoh T F l^lSHCiE&O 

fflisi56 1 - 1 itr f ^iessor srsng-rs fc . 
f tansao k ^eawft ■ <«ac 6 - 2 ) . ■ 

[0187] W*ffiyT'ti±ie^«|C 2-3- 

C2-5, CI -8-1-1 0£fr3. 

5 2 2-1 ^ft-f - k x-* b Z^cot £ fifcfc^SC A;>J 
■T* (03 5&tfH3 6#!H) . 
[0 188] 2 5 6t'7 F<7>r-:?£ 1 2 8b*-y Ftf- 



FAj^^4IKfc#tt*Ii*"C&:Srlr>*£ (C7^ 
•£) . IS^fflkr^QXAx-f -yf-ffllr 1 

- 1 it 2OC0T KUXto*HvfVlJ^»&l^»££jg|ffl 
■f*. ft»?ox;U^ vf«rP^«SI96 1 

— 1 (4T F l^^t8*^ftaS9HiSr'tt{tJ-f * < *&3C 7 - 
1 ) . 

[0189] OX^.X-f >y ^-ffllr Fl^X0Jffll 

vi/xfflw&6 1 - 1 itr vuxm^^mmm^m 
mwm-t h t , w&m&mmtt f izmm-tz 

(5IMC7-2) . 

[0 190] £W % ^*^®C03>FD-7 2 2 - lO 

mm*imx$>?> (03 7avia3 8#HS) . 

[0 19 1] Z<r>£ot,z. mcDfc^7 : -?£ ! gttt>tLZ> 
F tc 2 iSiOAA^ -y y r b ZtLlzf- ? K) * 
(t^X-f >yf-S^y Fn-5£fiFoTV->.g><7)-C\ 2o 

[0 192] 4fc, «<^)J!£ir^-^*ili4<ri:*n«rifc0r 
J-RX/ziyhn-^ZftiX^^coX. x-^SrSM* 

[0 193] §f>C. 2fflc7)TF^X^^{t^ft^0 
C 1 *<7)r Fl/Xl^i: 2 b*-y F^t^Ob-y F b 1 b' y F 

^a^lf-f XSyhS < L , ^(ltcl|3H-f- h Z. b IPX 

[0 194] $L>lz£fz, x-^H/TFl-Xiak^tC 

mmtt^'txmzm&ii-rizitmitzm-ix^&n 
x\ mmtt^?-?mz-0rfr>tt*-h$:ig.m(if& 
ct *) i>&mizmmt& z t ftx* h . 

[0195] 

wmnsma y±mBnLtc£otz*miiz£ti\t. m 

£7) 3 *>ct)S^T V ^ F L Tffl!^- F b Oilfi 
Srffa^ttcioT, ;d^U-( >y^£«*i$*l.*rf 
-^*S* 5 m^7}f- FtctiV^T. -r-^<i*«KV^- F fc 

<mm#<,z i> ffl#$tio^- f ox- ?mzm*> ^-rmm 

[01] *fHS^>HHIt«fc:«J: ■& 9 ux*<x -< y ^-^B 
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[02] m<7)?o;ucw -y^mAtati^m^^ 
[H3] min?-7&<?>mfc$^-t7 r a>y7mz'fo 

[04 ] 0 1 <nr FFX3 v Fn-^gSOfififc^-tT" 
[05] 03O#-F|*!;^ -/f-tf)flij££*rr7u -y? 
[06] (a), (b) «B3Sl^05(C^-rx>f -y^- 

<7)tiiG$;£SVf0-e$>£o 

[07 ] B2l:*t^n^U^ -ylHlir FFXiBHailft 

<7>*t i&£*vf -y ? 0-c-j) h . 
[08] (a) <±07co^^y (a) ^le-tii*^^-?- 
0. ( b ) imioxit u ( b ) <oietei*tfg£5rt0-e 

[09] 04c7)^-FrtrKL-^lJffllS5<7)«^&^:-f-7' 
[010] (a) fi09<7)^^:'J (C) ^letfrtS^* 

■tea, ( b ) <i0 9co^^e y ( d ) cDEiteftrntt-tm 

[01 1 ] 04O*-F(*PU •y*W»«fc:J:4B3ft 
t/0 5 COX -f -y ^-CD*liffl)Sr^:t-0TS) & . 
[01 2] 02S.?/07(C^-r^aX/s*X-< -yf-fflTF 

[01 3] 0 2 RX/m HZnk-ffoX^Xj -y^HSITF 
I/-.**J»«tf>iWfc£ijt-r7 n-f-v - F X'foh . 
[014] 02ai^07tC^i-^nX/s'X-f 9 fg7H 

[015] i2&yl7t:St^DX/U^ y^SOlTF 

[016] 04&tf09C7jrr*-Fl*lT FFXS&lffllgR 
OKrf^Sr^-r? o— f-v— F T'£>-S> . 

[01 7] 04&Z/09£7K-ftf- FrtTFPXMIWaJ 
trmW^-fyu-^— F . 

[01 8] 04&t^9fc^jK-F*rtrKl':*«Wtt 
^flff^St7D-ft- F T&S . 

[01 9] 04&tf09tC^;ft-Frt7FFX$Wg|5 
<0Srf^*SH".7o— f-^— F"CJb4. 

[ 0 2 0 ] 0 4 Slfla 9 Cr^f xK- F 1*1 T F ^MiPff 

[ 0 2 1 ] 0 4 RX/m 9 tC^-T #- FF*flT F l^fHWW 

[022] 04 &t>'0 9 (C^tf- F I*JT F VVMVm 
C0»f£ n— F f foh . 

[02 3 ] 04X^09 tw-fJtC- HrtT FF-X{M»g|J 

[02 4] #»H<»-^afc«fc «k S ? OXAX^ -y 

[02 5] *^B8^)-Slife0yt 2 5 6 ty FOr- 



?^256t'7 F^- F^JKii-r^^;2 5 6 t'-y Fff 

[026] *^<7)-HSi^J(c J; 4256h'7 F*>r- 
^5:2 5 6b' 7 Ftf- F^teiM-r^,^(;2 5 6 t'-y F^ 

[027] *%twco-mmmiz£ §2 56t*7 fot- 

y*£2 56t'7 h^-b^ti^tl 2 8t'7 Fir 

[028] *%^cr)-^C5lJ(c j: 4 2 5 6 t' y h(0f- 
2 5 6 t'-y F^- FAj(B*f ilRC 12 8 t'-y F^ 

[029] xmin-mmmiz x & 2 5 6 tr y fco-t- 

2 5 6 t'-y F:K- F*4B*-r*IRK:aafi£«ST& 

[03 0] *^£r,-Hiffifi?!ltcJ: S256b'7 F?>r- 
^^2 5 6b'-y F*- F'Sj^^4IRfcW*£WS-C* 

[031] *»»^>-*Sfc«tc J: S128t'-v FO-r- 
2 5 6 t'-y FjK- hMEStSKl: 12 8 t'-y F# 

[032] *mftcr>—mmt,z X h 1 2 8 1* y h«f- 

^2: 2 5 6 t'-y F?K— F^KiM-T^^c l 2 8 t'-y F# 

«*w«t* h^<n&vM<?mife*?Ftmx'ibh . 
[033] ^mco—mmm^x & 1 2 s t y wf- 

^Sr256 t'-y F*- F'Vj^^4RfcflH*£WStr* 

[034] &%pn<v-mmmi,z x 1 2 s t-y fcot-'- 

t-^256 t'-y F.-K- F^MEa-TSIRCflWIiWRf * 

[03 5] #$gBJlc9— Ute^JtiJ: 4256b'? F^-r- 
1 2 8 t'-y FjK- F^vfKiS-r?.^ 12 8 t'-y F^ 

mzmkx**&w&nw&m<mft*m-mx'bh. 

[036] *^BB^-^Jfe«t: i & 2 5 6 1' -y FcOt-'- 
9* 1 2 8 t'-y F#- F^teiM-TS^lC 12 8 t'-y F^ 

m:w&x'%h^<»mkm<mife*m-mx°foh . 

[03 7] *«bh<o— *SS«fc: J: 4 2 5 6 t* y FO^- 
^-^ 1 2 8 t'-y F^- F^MBS-T 4 ISCi|W« 

[03 8] ^mm-mmmzx h 2 5 e t*-y f^- 

^2 1 2 8 t'-y FjK- FMgj^&liBC^&iSS-C^ 

[03 9 ] flysHej: s ^ o^U'f -y f-mm^mm: 

[04 0 ] 03 9«7nb 7t-f - F^)«^it7n 

1 ?OA/^>(7fgl 

2 - 1 ,. 2-2 7'O-fe -y -^-1%— F 

3- 1, 3-2 -X^E'Jtf-F 

4- 1-4-4 I/O^-F 
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5 ?n^U>f 7 f 

6- 1-6-4 9X2^)^4 y^Aaj*« 

7- 1-7-4 x-^SB 

8- 1-8-4 7HI/^3yhD-/m 

6 1-1 -?u^U>f yf-WTFl^lHW* 
61a-l ayhn—? 

6 1 b-1 (A) 

6 1 c- 1 (B) .; 

7 1-1 ;K-FF*^ 
7 2-1, 73-1 



74-1—76-1 , 
71a-l— 71J-1 X-f>yf* 

77- 1 A 7 7r AS? 

78- 1 A' 7 7rB8 

8 1-1 FrtT K PXftJfflSP 

8 1 a- 1 r?y hn— 5 
8 i b- l x^y (c) 

81c-l .**y (D) 
81d-l— 81g-l 

8 2-i tf—FftAj »,*&m&. 



[Hi] 
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/D256 



fflS 
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D A 
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D A 
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#- F#4 



4-4 



[H2] 



[04] 
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[03] 



[05] 



I 1 




^7-1 






7 1 d- 1 








7 1 f — J 


































7 1 h - I 








7 1 j 


-1 




£SW#2C 
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■aar 



0 1 a - 1 



[01 6] 



S 5 1 



S 5 2 



a. tr— \-rnm 



zfj h n — 



r 61c-l 



7Kwx$iSs : 6i - i 



[09] 



8 11 1 
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8 1 cl 1 7l*t >?] > 

8 1 e - ftfr J^] 
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[HI 0] 
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1 ^o^ ?04©S atom 
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A A 1 


NAAl 
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NAB 2 


AA3 


N A A 3 
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[Problem to be solved] To provide a data width variable type crossbar switching 

device, which can communicate regardless of the data, width of another port even during 
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connected to the crossbar switch. 

[Solution] Communication with another port is executed using empty ports of the 
board of a wider data width when communicating through crossbar switch side 
input/output parts 6-1 to 6-4, data parts 7-1 to 7-4 and address control parts 8-1 to 8-4 
arranged between processor boards 2-1 and 2-2, memory boards 3-1 and 3-2, and a 
crossbar switch 5 wherein data widths are different among communicating boards. Data 
are sorted for each communicated party by the data parts 7-1 to 7-4, the sorted data are 
retained in each of buffer group of two systems. The address control parts 8-1 to 8-4 
instruct path of input/output data to the data parts 7-1 to 7-4. 
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CLAIMS 

[Claim 1] It has a plurality of ports of the same data width where a plurality of 
boards is connected. It is a data width variable type crossbar switch device, which 
connects between said plurality of boards through said plurality of ports. The data width 
variable type crossbar switch device is characterized by constitution so that the 
communication with other boards may be performed through the port which has empty 
ports where a board with said wide data width is connected, in case the data width of the 
boards with which communication differs. 

[Claim 2] It has a plurality of ports of the same data width where a plurality of 
boards is connected. It is a data width variable type crossbar switch device, which 
connects between said plurality of boards through said plurality of ports. A detection 
means to detect the port which has empty ports where a board with said wide data width 
is connected in case the data width of the boards which communication differs, data 
width variable type crossbar switch device characterized by having a means to perform 
the communication with other boards through the port detected with said detection 
means. 

[Claim 3] Data width variable type crossbar switch device according to claim 2 
characterized by constitution so that said plurality of ports may be assigned to a board 
with said wide data width. 

[Claim 4] Said detection means is a data width variable type crossbar switch device 
according to claim 3 characterized by constitution so that the port which is empty out of a 
plurality of ports assigned to the board with said wide data width may be detected. 

[Claim 5] Said detection means is a data width variable type crossbar switch device 
according to claim 3 or 4 characterized by constitution so that said plurality of ports in 
use may be specially designated based on address information from the ports of each 
assigned to the board with said wide data width. 

[Claim 6] Said detection means is a data width variable type crossbar switch device 
according to claim 3 to claim 5 characterized by including a memory means to memorize 
the information on the port assigned to a plurality of said boards of each, and a 
communication partner board on each of the port assigned to said plurality of board of 
each, and retention means to retain information which specifically designates the ports of 
each, which are assigned to proper board. 

[Claim 7] Data width variable type crossbar switch device according to claim 2 to 
claim 6 characterized by including containing means to contain the data with which 
proper board is delivered and received between proper board and communication partners 
with said wide data width in the board. 

[Claim 8] Data width variable type crossbar switch device according to claim 2 to 
claim 7 characterized by including a setting means to set up the I/O path of the data 
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delivered and received between proper boards with said wide data width and 
communication partners. 

[Claim 9] It has plurality of ports of the same data width where plurality of boards is 
connected. It is the connection method of the data width variable type crossbar switch 
device, which connects between said plurality of boards through said plurality of ports. 
The connection method of the data width variable type crossbar switch device 
characterized by performing the communication with other boards through the port which 
has empty ports where a board with said wide data width is connected with the data width 
of the boards which communication differs. 

[Claim 10] It has plurality of ports of the same data width where plurality of boards is 
connected. It is the connection method of the data width variable type crossbar switch 
device, which connects between said plurality of boards through said plurality of ports. 
The step which detects the port which has empty ports where a board with said wide data 
width is connected in case the data width variable type crossbar switch device 
characterized by having the step which performs the communication with other boards 
through the detected port. 

[Claim 1 1] The connection method of the data width variable type crossbar switch 
device according to claim 10 characterized by assigning said plurality of ports to a board 
with said wide data width. 

[Claim 12] The step which detects said empty port is the connection method of the 
data width variable type crossbar switch device according to claim 1 1 characterized by 
constitution so that the port which is empty out of plurality of ports assigned to the board 
with said wide data width may be detected. 

[Claim 13] The step which detects said empty port is the connection method of the 
data width variable type crossbar switch device according to claim 1 1 or 12 characterized 
by specially designating a port in use of said plurality of ports based on a plurality of 
address information from the ports of each assigned to the board with said wide data 
width. 

[Claim 14] The step which detects said empty port is the connection method of the 
data width variable type crossbar switch device according to claim 1 1 to claim 13 
characterized by memory means to memorize information on the port assigned to said 
plurality of boards of each, so that said empty port may be detected using a retention 
means to retain the information which specially designates the ports of each which were 
assigned to the board and the board of a communication partner for every port. 

[Claim 15] The connection method of the data width variable type crossbar switch 
device according to claim 1 1 to claim 14 characterized by containing the data delivered 
and received between proper boards and communication partners by one side of the 1 st 
and 2 nd containing means by which said data width has the data width of a board. 
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[Claim 16] The connection method of the data width variable type crossbar switch 
device according to claim 10 to claim 15 characterized by including the step which sets 
up the I/O path of the data delivered and received between boards and communications 
partners with said wide data width. 

[Claim 17] It has a plurality of ports of the same data width where a plurality of 
boards is connected. It is the record medium which recorded the connection control 
program for making the processing which connects between said plurality of boards 
through said plurality of ports perform to a processor. Said connection control program 
is the record medium which recorded the connection control program characterized by 
making the communication with other boards perform to said processor through the port 
which has empty ports where a board with said wide data width is connected in case the 
data width of the boards differ in communication. 

[Claim 1 8] It has a plurality of ports of the same data width where a plurality of 
boards is connected. It is the record medium which recorded the connection control 
program for making the processing which connects between said plurality of boards 
through said plurality of ports perform to a processor. Said connection control program 
makes the port which has empty ports where a board with said wide data width is 
connected to it in case the data width of the boards which communication differs in said 
processor detect. The record medium that recorded the connection control program 
characterized by making the communication with other boards performs through the 
detected port. 

[Claim 19] Said connection control program is the record medium which recorded the 
connection control program according to claim 18 characterized by making the port 
which is empty out of a plurality of ports assigned to the board with said wide data width 
to detect in case said processor is made to detect said empty port. 

[Claim 20] Said connection control program is the record medium which recorded the 
connection program according to claim 18 or 19 characterized by making a port in use of 
said plurality of ports specially designated based on a plurality of address information 
from the ports of each assigned to the board with said wide data width in case said 
processor is made to detect said empty port. 

[Claim 21] A memory means to memorize the information on the port assigned to said 
plurality of boards of each, in case said connection control program makes said processor 
detect said empty port, on said plurality of boards of each claim 18 to claim 20 
characterized by making said empty port detect using a retention means to retain the 
information which specially designates the assigned ports of each which were assigned to 
the board and the board of a communications partner for every port either the connection 
control program or the recorded record medium. 

[Claim 22] Said connection control program, claim 1 8 to claim 2 1 characterized by 
making the data delivered and received between boards and communication partners by 
one side of the 1 st and 2 nd containing means which the data width of a board with said 
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wide data width in said processor store is the record medium which recorded the 
connection control program. 

[Claim 23] Said connection control program, claim 18 to claim 22 characterized by 
making the I/O path of the data delivered and received between boards and 
communication partners with said wide data width set it as said processor is the record 
medium which recorded the connection control program. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] This invention relates to the crossbar switch device 
which connects between ports with especially different data width about the record 
medium which recorded the control program on data width variable type crossbar switch 
device and its connection method line up. 

[002] 

[Description of the prior art] In this kind of crossbar switch device, as shown in Fig. 39, 
the processor board (#l-#3) 2-1 to 2-3, the memory board (#l-#3) 3-1 to 3-3, and the I/O 
(I/O) board (#l-#6) 4-1 to 4-6 are mutually connected through a crossbar switch 5. 

[0003] In this case, it has data width each different, respectively in the processor board 
(#l-#3) 2-1 to 2-3, the memory board (#l-#3) 3-1 to 3-3, and the I/O (I/O) board (#l-#6) 
4-1 to 4-6. That is, the crossbar switch 5 has connected between the ports of different 
data width. 

[0004] Here as shown in the processor board (#1) 2-1 at Fig. 40, the processor 21-1, the 
controller 22-1, the input buffer 23-1, and the output buffer 24-1 are carried, and they are 
mutually connected by bus 200-1 in a board. 

[0005] In addition, although not illustrated, it has the same constitution as other processor 
boards (#2, #3) 2-2 and the processor board (#1) 2-1 of the above. Moreover, although 
not illustrated like the above, the memory board (#l-#3) 3-1 to 3-3 and the I/O (I/O) 
board (#l-#6) 4-1 to 4-6 also have the same constitution as the above-mentioned 
processor board (#1)2-1 except carrying memory and I/O instead of a processor 21-1. 

[0006] The above crossbar switch device is performing the communication in the ports of 
the same data width because a controller 22-1 controls an input buffer 23-1 and an output 
buffer 24- 1. 

[0007] 

[Problems to be solved by the Invention] Although between the ports of the data 
width from which the crossbar switch differs is connected with the prior crossbar switch 
device mentioned above, if between different data width is connected with a crossbar 
switch, and it is communicating between ports where data width is narrow, the transfer 
between the ports where data width is wide cannot be performed. 
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[0008] Moreover, about a high part possibility of a concurrent access demand of the parts 
of memory etc. can solve the above-mentioned problem by preparing another wide 
transfer path of data width, in that case, a utilization efficiency will become low and will 
cause an increase in the amount of hardware. 

[0009] Furthermore, although the above-mentioned technical problem is also solvable in 
terms of keeping wait where a plurality of data width port is narrow on a plurality of the 
same board instead of being the port where data width is wide, plurality of the address 
lines and the controllers which connect a relevant board and a crossbar switch will also 
be needed, and will cause large increase in the amount of hardware. 

[0010] Then, it is the purpose of this invention to solve the above-identified problem, and 
provide the data width variable type crossbar switch device, which can communicate 
without regarding the data width of the opponents port in communication with narrow 
data port, in the wide data width port connected to the crossbar switch, the connection 
method, and the record medium which record the control program. 

[0011] 

[Means for solving the problem] The data width variable type crossbar switch device 
by this invention has a plurality of ports of the same data width where each plurality of 
boards is connected. It is the data width variable type crossbar switch device, which 
connects between said plurality of boards through said plurality of ports. In case the data 
width of the boards that communicate differs, it constitutes so that the communication 
link with other boards may be performed through the port, which has empty ports where a 
board with wide data width is connected. 

' [0012] Other data width variable type crossbar switch device by this invention has a 
plurality of ports of the same data width where each plurality of boards is connected. It is 
the data width variable type crossbar switch device, which connects between said 
plurality of boards through said plurality of ports. It has a detection means to detect the 
port which has empty ports where a board with wide data width is connected in case the 
data width of the boards which communicate differs, and a means to perform the 
communication with other boards through the port detected with said detection means. 

[0013] The connection method of the data width variable type crossbar switch device by 
this invention has a plurality of ports of the same data width where each plurality of 
boards is connected. It is the connection method of the data width variable type crossbar 
switch device, which connects between said plurality boards through said plurality ports. 
In case the data width of the boards that communicate differs, it is made to perform the 
communication with other boards through the port, which has empty ports where a board 
with wide data width is connected. 

[0014] The connection method of other width variable type crossbar switch device by 
this invention has a plurality of ports of the same data width where each plurality of 
boards is connected. It is the connection method of the data width variable type crossbar 
switch device that connects between said plurality of boards through said plurality of 
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ports. It has the step that detects the port that has empty ports where a board with wide 
data width is connected in case the data width of the boards that communicate differs, and 
the step that performs the communication with other boards through the detected port. 

[0015] The record medium which recorded the connection control program by this 
invention has a plurality of ports of the same data width where each plurality of boards 
are connected. It is the record medium which recorded the connection control program 
for making the processor which connects between said plurality of boards through said 
plurality of ports perform to a processor. Said connection control program is making the 
communication with other boards perform to it through the port which has empty ports 
where a board with wide data width is connected, in case the data width of the boards 
which communication differs in said processor. 

[0016] The record medium which recorded other connection control programs by this 
invention has a plurality of ports of the same data width where each plurality of boards 
are connected. It is the record medium which recorded the connection control program 
for making the processing which connects between said plurality of boards through said 
plurality of ports perform to a processor. In case the data width of the boards which 
communicate differs in said processor, said connection control program makes it detect 
the port which has empty ports where a board with wide data width is connected, and is 
making the communication with other boards perform to it through the detected port. 

[0017] That is, the data width variable type crossbar switch device of this invention can 
be made to communicate with other boards in the empty port for which the side held by 
the board in which the data width has a wide port, in case the data width of the same 
board which communication differs. 

[0018] Namely, the switch in a board is formed and data are distributed for every 
communications partner. Moreover, in addition to the switch in a board, two buffer 
groups in which data width has the same data width as the maximum data width of a wide 
port are prepared in data division, and the data which were able to be distributed with the 
switch in a board are saved. The switch control section in a board is instructed on each 
switch (SW) in which the path of an I/O data was prepared by the switch in a board based 
on the signal from the address control section in a board. 

[0019] As mentioned above, data width becomes possible to carry out division use of the 
port to the crossbar switch in a board with a wide port by having the setup system which 
stores two data, and the controlling mechanism which distributes data. 

[0020] 

[Embodiment of the Invention] Next, one example of this invention is explained 
with reference to a figure. Fig. 1 is the block diagram showing the configuration of the 
crossbar switch device by one example of this invention. In the figure, crossbar switch 
device 1 is equipped with a crossbar switch 5 and the crossbar switch side I/O section 6-1 
to 6-4, and data division 7-1 to 7-4 and the address control section 8-1 to 8-4 are arranged 
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corresponding to the processor board 2-1 with wide data width (#1, #2), 2-2 and the 
memory board (#1, #2) 3-1, and 3-2 each. 

[0021] The crossbar switch 5 had 12 128-bit ports, connected to the 128-bit port the I/O 
(I/O) board (#l-#4) 4-1 to 4-4 whose data width is 128-bit width as it was, and is 
connected to two 128-bit ports the processor board 2-1 whose data width is 256-bit width, 

2- 2 and the memory board 3-1, and 3-2. 

[0022] That is, crossbar switch device 1 is connected through the crossbar switch side I/O 
section 6-1 to 6-4 by which the processor board 2-1, 2-2 and the memory board 3-1, and 

3- 2 were connected to two ports of a crossbar switch 5. 

[0023] By the crossbar switch side I/O section 6-1 to 6-4, above-mentioned data division 
7-1 to 7-4, and the above-mentioned address control section 8-1 to 8-4 in case the data 
width of the boards which communicate differs (for example, the processor board 2-1,2- 
2 and the memory board 3-1, and 3-2 have data width larger then the I/O board (#l-#4) 4- 
1 to 4-4) It can be made to perform the communication with other boards in the empty 
port as for which the side held by the board in which the data width has a wide port. 

[0024] That is, the switch in a board (not shown) is formed in data division 7-1 to 7-4, 
and data are distributed for every communication partner. Moreover, in addition to the 
switch in a board, two buffer groups (not shown) of 256-bit width are prepared in data 
division 7-1 to 7-4, and the data which were able to be distributed with the switch in a 
board are saved by two buffer groups in each. , 

[0025] The switch control section in a board (not shown) prepared in the address control 
section 8-1 to 8-4 is directed on each switch (SW) in which the path of a I/O data was 
prepared by the switch in a board based on the signal from the address control section in 
a board (not shown). 

[0026] As mentioned above, data width becomes possible to carry out division use of the 
port to the crossbar switch 5 in a board with a wide port by having the setup system 
which stores two data, and the controlling mechanism which distributes data. 

[0027] In addition, in the one example of this invention, crossbar switch device 1 was 
used as the address/data discrete type, with the signal decided beforehand, using the 
address line, reservation of a communication path, transfer initiation, transfer termination, 
etc. were performed, and the structure which can output and input suitable data is 
realized. 

[0028] Figure 2 is the block diagram showing the configuration of the crossbar switch 
side I/O section 6-1 of fig. 1. In the figure, the crossbar switch side I/O section 6-1 is 
equipped with the crossbar switch side address control section 61-1. 

[0029] It connects with two ports of a crossbar switch 5 with the address line (A) and the 
128-bit data line (D), and the crossbar switch side I/O section 6-1 is connected to the 
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processor board 2-1 with the address line (A), a identification bit (bit) (Sa, Sb), and the 
two 128-bit data lines (a, b). 

[0030] The crossbar switch side address control section 61-1 inputs the address from two 
ports, and outputs the address and a identification bit to the processor board 2-1. In 
addition, although not illustrated, other crossbar switch side I/O sections 6-2 to 6-4 have 
the same composition as the above-mentioned crossbar switch side I/O section 6-1 . 

[0031] Fig. 3 is the block diagram showing the configuration of the data division 7-1 of 
Fig. 1. In the figure, data division 7-1 consist of the switch 71-1 in a board, a buffer 72-1 
and 73- 1 , a switch (S W# 1 -S W#3) 74- 1 , 75- 1 and 76- 1 , a buffer A 77- 1 , and a buffer 
group B 78-1 . In addition, other data divisions 7-2 to 7-4 have the same composition as 
the above-mentioned data division 7-1. 

[0032] Fig. 4 is the block diagram showing the configuration of the address control 
section 8-1 of Fig. 1. In the figure, the address control section 8-1 is equipped with the 
address control section 81-1 in a board, and the switch control section 82-1 in a board. In 
addition, other address control section 8-2 to 8-4 have the same composition as the 
above-mentioned address control section 8-1. 

[0033] Fig. 5 is the block diagram showing the configuration of the switch 71-1 in a 
board of Fig. 3. In the figure, the switch 71-1 in a board is equipped with switch 
(SW#11-SW#20) 71a-l to 71j-L 

[0034] Fig. 6 is a drawing showing the example of a configuration of a switch. Fig. 6(a) 
shows the configuration of switch (SW#1 1-SW#16) 71a-l to 71f-l shown in the switch 
(SW#2, SW#3) 75-1 shown in Fig. 3, 76-1, and Fig. 5. Fig. 6(b) shows the configuration 
of switch (SW#17-SW#20) 71g-l to 71j-l shown in the switch (SW#1) 74-1 shown in 
Fig. 3 and Fig. 5. 

[0035] Fig. 7 is the block diagram showing the configuration of the crossbar switch side 
address control section 61-1 shown in Fig. 2. The crossbar switch side address control 
section 61-1 consists of controller 61a-l, Memory (A) 61b-l, and Memory (B) 61c-l. 

[0036] Fig. 8(a) is a drawing showing the contents of memory of Memory (A) 61b-l of 
Fig. 7, and Fig. 8(b) is a drawing showing the contents of memory of Memory (B) 61c-l 
of Fig. 7. In these drawings, the board name (processor #1, processor #2, memory #1, 
memory #2, 1/0#1, 1/0#2, 1/0#3, 1/0#4) and the port name (a,b) are matched and 
memorized to Memory (A) 61b-l. 

[0037] Moreover, to Memory (B) 61c-l, the communication partner point board name of 
b port and the communication partner point port name of b port were matched, and the 
communication partner point board name a port and the communication partner point port 
name of a port are memorized again. 
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[0038] Fig. 9 is a block diagram showing the configuration of the address control section 
81-1 in a board of fig. 4. In the figure, the address control section 81-1 in a board 
consists of controller 81a-l, Memory (C) 81b-l, Memory (D) 81c-l, and counter 81d-l to 
81g-l. 

[0039] Fig. 10(a) is a figure showing the contents of the memory of Memory (C) 81b-l 
of Fig. 9, and Fig. 10(b) is a figure showing the contents of the memory of Memory (D) 
81c-l of Fig. 9. In these drawings, the value of the current discernment bit Sa and the 
value of the current discernment bit Sb, and the value of the discernment bit Sa in front of 
1 clock and the value of the discernment bit Sb in front of clock are memorized by 
Memory (C) 81b-l. 

[0040] Moreover, the address information for buffer A group 77-1 and the order 
information of data forwarding, and the address information and the order information of 
data forwarding for buffer B group 78-1 and memorized by Memory (D) 81c-l. 

[0041] Here, address information AA1, AA2, AA3, and AA4 and . . .show the contents of 
an address line signal sent in relation to the data included in the buffer A group 77-1, and 
the order information NAA1 , NAA2, NAA3, and NAA4 of data forwarding and . . .show 
that the corresponding address line signal content and the simultaneously sent from which 
data were sent from which data block head. 

[0042] Address information AB1, AB2, AB3, and AB4 and ...show the contents of an 
address line signal sent in relating to the data included in the buffer B group 78-1, and the 
order information NAB1, NAB2, NAB3, and NAB4 of data forwarding, and . . . show that 
the corresponding address line signal content and the simultaneously sent data were sent 
from which data block head. 

[0043] Fig. 1 1 is a figure showing the switch (SW#1-SW#3) 74-1 to 76-1 of Fig. 3 by the 
switch control section 82-1 in a board of Fig. 4, and control of Fig. 5 of switch (SW#1 1- 
SW#20)71a-l to71j-l. 

[0044] When connecting with Port c from the port a of the switch 71-1 in a board shown 
in Fig. 3 and Fig. 5 (a ->c), and when connecting with port d from port b (b->d), the 
switch control section 82-1 in a board it controls so that switch (SW#1 1) 71a-l, switch 
(SW#13) 71c-l, switch (SW#16) 71f-l, and switch (SW#17) 71g-l are connected to the 
"1" side. 

[0045] At this time, a switch (SW#1-SW#3) 74-1 to 76-1, switch (SW#14) 71d-l, switch 
(SW#15) 71e-l, switch (SW#19) 71i-l, and switch (SW#20) 71j-l may be connected to 
any by the side of "1" a side and "0". In Fig. 11, "-" shows this condition. 

[0046] When connecting with port e from the port a of the switch 71-1 in a board (a->e), 
and when connecting with port f from port b (b->f), the switch control section 82-1 in a 
board it controls so that a switch (SW#2) 75-1, a switch (SW#3) 76-1, switch (SW#1 1) 
71a-l, and switch (SW#20) 71j-l are connected to the "0" side, and switch (SW#12) 71b- 
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1, switch (SW#13) 71c-l, switch (SW#16) 71f-l, and switch (SW#19) 71i-l are 
connected to the "1" side. 

[0047] At this time, a switch (SW#1) 74-1, switch (SW#14) 71d-l, switch (SW#15) 71e- 
1, switch (SW#17) 71g-l, and switch (SW#18) 71h-l may be connected to any by the 
side of"l" and "0" side. 

[0048] When connecting with ports c and d from the port a of the switch 71-1 in a board 
(a->c, d), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
75-1 and a switch (SW#3) 76-1 are connected to the "0" sides. The switch control 
section 82-1 in a board by synchronizing with the clock of a crossbar switch 5, controls 
Switch (SW#1 1) 71a-l moreover, to the "1" side and "0" side, switch (SW#13) 71c-l to 
("1" or "0") and "0" side, switch (SW#14) 71d-l to "0" sides and ("1" or "0") and "1" 
side, switch (SW#17) 71g-l ("1" or "0") and "1" side, switch (SW#18) 71h-l "1" and 
("1" or "0") so that each one is repeatedly, and alternately connected. 

[0049] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b-l, switch (SW#15) 71e- 
1, switch (SW#16) 71f-l, switch (SW#19) 71i-l, and switch (SW#20) 71j-l may be 
connected to any by the side of "1" and "0" side. 

[0050] When connecting with ports e and f from the port a of the switch 71-1 in a board 
(a->e, f), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
75-1 and a switch (SW#3) 76-1 are connected to the "0" sides. The switch control 
section 82-1 in a board by synchronizing with the clock of a crossbar switch 5, controls 
switch (SW#1 1) 71a-l moreover, to the "1" side and "0" side, switch (SW#13) 71c-l 
("1" or "0") and "0" side, switch (SW#14) 71d-l to "1" sides and ("1" or "0") and "1" 
side, switch (SW#19) 71i-l ("1" or "0") and "1" side, switch (SW#20) 71j-l "1" and ("1" 
or "0") so that each one is repeatedly, and alternately connected. 

[0051] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b-l, and switch (SW#15- 
SW#18) 71e-l to 71h-l may be connected to any by the side of "1" and "0" side. 

[0052] When connecting with ports c and d from the port b of switch 71-1 in a board 
(b->c, d), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
75-1 and a switch (SW#3) 76-1 are connected to the "0" sides. The switch control 
section 82-1 in a board by synchronizing with the clock of a crossbar switch 5, controls 
switch (SW#12) 71b-l moreover, to the "1" side and "0" side, switch (SW#15, SW#17) 
71e-l and 71g-l to ("1" or "0") and "0" side, switch (SW#16, SW#18) 71f-l and 71h-l 
"0" and ("1" or "0") so that each one is repeatedly and alternately connected. 

[0053] At this time, a switch (SW#1) 74-1, switch (SW#1 1) 71a-l, switch (SW#13) 71c- 
1, switch (SW#14) 71d-l, switch (SW#19) 71i-l, and switch (SW#20) 71j-l may be 
connected to any by the side of "1" and "0" side. 

[0054] When connecting with ports e and f from the port b of the switch 71-1 in a board 
(b->e, f), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
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75-1 and a switch (SW#3) 76-1 are connected to the "0" sides. The switch control 
section 82-1 in a board by synchronizing with the clock of a crossbar switch 5, switch 
(SW#12) 71b-l moreover, to the "1" side and "0" side, switch (SW#15) 71e-l to ("1" or 
"0") and "1" side, switch (SW#16) 71f-l to ("1" or "0") and "0" side, switch (SW#19) 
71i-l ("1" or "0") and "0" side, switch (SW#20) 71j-l "0" side and ("1" or "0") so that 
each one is repeatedly and alternately connected. 

[0055] At this time, a switch (SW#1) 74-1, switch (SW#1 1) 71a-l, switch (SW#13) 71c- 
1, switch (SW#14) 71d-l, switch (SW#17) 71g-l, and switch (SW#18) 71h-l may be 
connected to any by the side of "1" and "0"side. 

[0056] When connecting with port a from the ports c and d of the switch 71-1 in a board 
(c, d->a), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
75-1 and a switch (SW#3) 76-1 are connected to the "1" side. The switch control section 
82-1 in a board by synchronizing with the clock of a crossbar switch 5, controls switch 
(SW#1 1) 71a-l moreover, to the "0" side and "1" side, switch (SW#13) 71c-l to ("1" or 
"0") and "0" side, switch (SW#14) 71d-l to ("1" or "0") and "0" side, switch (SW#17) 
71g-l "l"side and "("1" or "0"), switch (SW#18) 71h-l "1" and ("1" or "0") so that each 
one is repeatedly and alternately connected. 

[0057] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b-l, switch (SW#15) 71e- 
1, switch (SW#16) 71f-l, switch (SW#19) 71M, and switch (SW#20) 71j-l may be 
connected to any by the side of "1" and "0" side. 

[0058] When connecting with port b from the ports c and d of the switch 71-1 in a board 
(c, d->b), the switch control section 82-1 in a board is controlled so that a switch (SW#2) 
75-1 and a switch (SW#3) 76-1 are connected to the "1" side. The switch control section 
82-1 in a board by synchronizing with the clock of a crossbar switch 5, controls switch 
(SW#12) 71b-l moreover, to the "0" side and "1" side, switch (SW#15) 71e-l to ("1" or 
"0") and "0" side, switch (SW#16) 71f-l to ("1" or "0") and "0" side, switch (SW#19) 
71i-l "0" side and ("1" or "0"), switch (SW#20) 71j-l ("l"or "0") and "1" so that each 
one is repeatedly and alternately connected. 

[0059] At this time, a switch (SW#1) 74-1, switch (SW#1 1) 71a-l, switch (SW#13) 71c- 
1, switch (SW#14) 71d-l, switch (SW#17) 71g-l, and switch (SW#18) 71h-l may be 
connected to any by the side of "1" and "0" side. 

[0060] When connecting with the output side of the switch 71-1 in a board, the switch 
control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch 
(SW#3) 76-1 are connected to the "0" sides. 

[0061] At this time, a switch (SW#1) 74-1 and switch (SW#1 1-SW#20) 71a-l to 71j-l 
may be connected to any by the side of "1" and "0" side. 
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[0062] When connecting with the input side of the switch 71-1 in a board, the switch 
control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch 
(SW#3) 76-1 are connected to the "1" side. 

[0063] At this time, a switch (SW#1) 74-1 and switch (SW#1 1-SW#20) 71a-l to 71j-l 
may be connected to any by the side of "1" and "0" side. 

[0064] When the switch 71-1 in a board is connected to the output of the buffer A group 

77- 1, the switch control section 82-1 in a board is controlled so that a switch (SW#1) 74- 
1 is connected to the "1" side. 

[0065] At this time, a switch (SW#2, SW#3) 75-1, 76-1, and switch (SW#1 1-SW#20) 
71a-l to 71j-l may be connected to any by the side of "1" and "0" side. 

[0066] When the switch 71-1 in a board is connected to the output of the buffer B group 

78- 1, the switch control section 82-1 in a board is controlled so that a switch (SW#1) 74- 
1 is connected to the "0" sides. 

[0067] At this time, a switch (SW#2, SW#3) 75-1, 76-1, and switch (SW#1 1-SW#20) 
71a-l to 71j-l may be connected to any by the side of "1" and "0" side. 

[0068] With reference to the fig. 1 to fig. 1 1, the crossbar switch device 1 by one 
example of this invention is explained. It connects with each port of a crossbar switch 5, 
and the I/O board (#l-#4) 4-1 to 4-4 is using only a part for one port of a crossbar switch 
5. 

[0069] On the other hand, it connects with each port of a crossbar switch 5 through the 
crossbar switch side I/O section 6-1 to 6-4 shown in fig. 2, and the processor board 2-1 , 
2-2 and the memory board 3-1, and 3-2 are using a part for two ports of a crossbar switch 
5. 

[0070] The crossbar switch side I/O section 6-1 to 6-4 is connected to the data division 7- 
1 to 7-4 and the address control section 8-1 to 8-4 in each board shown in fig. 3 and fig. 
4. The crossbar switch side I/O section 6-1 to 6-4, after confirming empty board (by a 
discernment bit) to the transfer request via the conventional crossbar switch, answer the 
(yes or no), and also request the transfer to the crossbar switch side address control 
section 61-1 to which the suitable board was connected in a response to the transfer 
request from the connected board. 

[0071] The data division 7-1 to 7-4 in each board shown in fig. 3 consist of the switch 
74-1 for data distribution, 75-1, 76-1, two buffer A groups 77-1, and a buffer B group 78- 
1 . The address control section 8-1 to 8-4 in each board shown in fig. 4 consists of an 
address control section 81-1 in a board, and a switch control section 82-1 in a board. 

[0072] From the plurality of interconnection of switch 71a-l to 71j-l shows the switch 
71-1 in a board of data division 7-1 to 7-4 in fig. 5, the directions from the switch control 
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section 82-1 in a board being based on each switch 71a-l to 71j-l is changed. Without 
gathering the input data to each board for every port, and the conventional board being 
conscious of data width, the buffer A group 77-1 and the buffer B group 78-1 hold data 
by 256-bit width so that data can be received. 

[0073] The address control section 81-1 in a board of the address control section 8-1 to 8- 
4, as shown in fig. 9, the address line of the crossbar switch 5, and the discernment bit 
line (Sa, Sb), and the a, b port discernment line, and the prior signal line to the controller 
22-1 device shown in fig. 40, the signal line for data incorporation timing to the buffer A 
group 77-1 and the buffer B group 78-1 connects with the 128-bit buffer 72-1 of the 
preceding paragraph, and the signal line for data incorporation timing of 73-1 at the 
signal line for data incorporation timing to the input buffer 23-1 conventional device. 

[0074] The address control section 81-1 in a board updates a discernment bit response to 
the transfer request from the prior controller 22-1 device, and performs a transfer request 
to a crossbar switch 5 side. Moreover, the address control section 81-1 in a board 
recognizes the width and the port of a data which are transmitted from the information on 
a discernment bit in response to the transfer request from a crossbar switch 5 side, 
incorporates data to the buffer A group 77-1 and the buffer B group 78-1 , and transmits 
the data to the timing of the opening of the data I/O section device. 

[0075] The switch control section 82-1 in a board will direct by changing to a required 
switch with reference to the contents shown in fig. 1 1, if the directions from the address 
control section 81-1 in a board are received. 

[0076] If fig. 7 is referred to, the configuration of the address control section 61-1 in the 
crossbar switch side I/O section 6-1 shown in fig. 2 is shown, and the address control 
section 61-1 consists of controller 61a-l, Memory (A) 61b-l, Memory (B) 61c-l. 

[0077] Memory (A) 61b-l becomes a means for getting to know whether the whole 
configuration environment of the crossbar switch device 1 is memorized, and [referring 
to fig. 8(a)] and the corresponding communications partner have the possibility of a 256 
bit width transfer. In case Memory (B) 61c-l memorizes a partner's board name and port 
name under current communication and it transmits the signal [refer to fig. 8(b)] and the 
address line it is referred to. 

[0078] If fig. 9 is referred to, the detailed configuration of the address control section 8 1 - 
1 in a board shown in fig. 4 is shown, and the address control section 81-1 in a board 
consists of controller 81a-l, Memory (C) 81b-l, Memory (D) 81c-l, and the counter 81d- 
lto81g-l. 

[0079] Memory (C) 81b-l becomes a means for controller 81a-l to get to know that from 
which the value in front of 1 clock of the discernment bits Sa and Sb was held, and the 
value changed with [refer to fig. 1 0(a)] an applicable clock. 
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[0080] Memory (D) 81c-l the contents AA1, AA2, AA3, and AA4 of an address signal 
sent with the data of the buffer A group 77-1 of data division 7-1, and the buffer B group 
78-1, ....AB1, AB2, AB3 and AB4, and simultaneously sending data, specifying record 
NAA1,NAA2, NAA3, NAA4,... NAB1, NAB2, NAB3, NAB4... held together 
[reference fig. 1 0(b)]. 

[0081] Counter 81d-l to 81g-l shows the offer of the data of the position?? of a block in 
the prior data input section device with whether it enters to the buffer A group 77-1 and 
the buffer B group 78-1 . 

[0082] When sending the clock for data incorporation to the buffer A group 77-1 and the 
buffer B group 78-1, this count-up instructions are outputted to applicable counter 81d-l 
simultaneously. When sending data incorporation instruction to the buffer of the data 
input section of conventional device, output count-down instructions to counter 81d-l 
and 81f-l, and count-up instructions are outputted to simultaneously counter 81e-l and 
81g-l. It realizes by sending zero reset instructions to counter 81e-l and 81g-l with data 
incorporation instructions of the last of the block data to the buffer of the data input 
section of conventional device. 

[0083] Fig. 12 to fig. 15 are flow charts which show the actuation of the crossbar switch 
side address control section 61-1 shown in fig.2 and fig. 7, and fig. 16 to fig. 23 are flow 
charts which show the actuation of the address control section 81-1 in a board shown in 
fig. 4 and fig. 9. 

[0084] With reference to the fig. 1 to fig. 23, actuation of the crossbar switch device by 
one example of this invention is explained. In addition, performing the program of the 
control memory, which each control section does not illustrate, can also be realized, and 
actuation of the above-mentioned flow chart has usable ROM (read-only memory) etc, as 
a control memory. 

[0085] Fig. 12 to fig. 15 show actuation in case the processor board 2-1 by which direct 
continuation was carried out to the crossbar switch side address control section 61-1 
performs a transfer request. In this case, the crossbar switch side address control section 
61-1 will check the empty situation of the port of a self-circuit with reference to a 
discernment bit, if the processor board 2-1 connected is a 256-bit board when a transfer 
request is received through the address line from the address control section 8 1-1 in a 
board of the address control section 8-1 of the processor board 2-1 (fig. 12 step SI) (fig. 
12 step S2) (fig. 12 step S3). 

[0086] If 256 bit of port of crossbar switch 5 are securable (fig. 12 step S4) if two ports 
of the crossbar switch 5 to which the crossbar switch side I/O section 6-1 is connected are 
securable, the crossbar switch side address control section 61-1 will check the maximum 
data with of a communications partner with reference to Memory (A) 61b-l (fig. 12 step 
S5). 
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[0087] The crossbar switch side address control section 61-1 will send a transfer request 
to the two address lines corresponding to the ports a and b of a communications partner, 
if the maximum data width of the communications partner is 256-bit width (fig. 12 step 
S6) (fig. 12 step S7), and if it is 128 bits, it will send a transfer request to one address line 
corresponding to the port of a communications partner (fig. 12 step S9). 
[0088] The crossbar switch side address control section 61-1 will relay the signal to the 
address control section 81-1 in a board of the processor board 2-1, if transfer OK comes 
from both two address lines (fig. 12 step S8). The crossbar switch side address control 
section 61-1 relays a signal in the same path till transfer termination, (fig. 12 step S9). 

[0089] On the other hand, the crossbar switch side address control section 61-1 changes 
the discernment bit corresponding to one of the ports into "0" by the approach decided 
beforehand (fig. 14 step SI 9), when there is transfer OK only from the one address line 
(fig. 14stepS18). 

[0090] A discernment bit secures the near path of "1" and the crossbar switch side 
address control section 61-1 relays a transfer OK signal to the address control section 81- 
1 in a board of the processor board 2-1 (fig. 14 step S20). 

[0091] In this case, the crossbar switch side address control section 61-1 records the path 
and partner's information which were secured to Memory (B) 61c-l (fig. 14 step S20). 
Henceforth, it refers to, and checks the path and partner's information about the signal 
from the address control section 81-1 in a board, if it is a signal from the same 
communication partner, the junction of the signal will be continued till transfer 
termination (fig. 14 step S21). In addition, if the crossbar switch side address control 
section 61-1 becomes transfer termination, it will simultaneously eliminate the path 
information on Memory (B) 61c-l (fig. 14 step S22). 

[0092] The crossbar switch side address control section 61-1 relays the signal to the 
address control section 81-1 in a board of the processor board 2-1 (fig. 14 step S24), 
when a transfer failure comes on the contrary from both address lines (fig. 14 step S23). 

[0093] On the other hand, if the port of the processor board 2-1 can secure only 128-bit 
width (fig. 12 step S10), the crossbar switch side address control section 61-1 is chosen 
by the approach which was able to determine the one address line of a partner 
beforehand, and sends a transfer request (fig. 12 step SI 1). 

[0094] If transfer OK comes on the contrary to the transfer request (fig. 14 step SI 8), the 
crossbar switch side address control section 61-1 will secure a path like the above (fig. 14 
step S20), and will relay transfer OK to the address control section 81-1 in a board of the 
processor board 2-1 (fig. 14 step S21). 

[0095] Also in this case, the crossbar switch side address control section 61-1 records the 
path and partners information which were secured to Memory (B) 61c-l (fig. 14 step 
S20). Henceforth, , it refers to, and checks the path and partner's information about the 
signal from the address control section 81-1 in a board, and if it is a signal from the same 
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communications partner, the junction of the signal will be continued till transfer 
termination (fig. 14 step S21). In addition, if the crossbar switch side address control 
section 61-1 becomes transfer termination, it will simultaneously eliminate the path 
information on Memory (B) 61c-l (fig. 14 step S22). 

[0096] The crossbar switch side address control section 61-1 relays the signal to the same 
address control section 81-1 in a board (fig. 14 step 23), also when a transfer failure 
comes on the contrary (fig. 14 step S24). 

[0097] When the port of the processor board 2-1 is not 256-bits (fig. 12 step S2), the 
crossbar switch side address control section 61-1 relays the signal of a transfer request to 
the address line according to the data width of a communication partner with reference to 
Memory (A) 61b-l (fig. 13 step S13). 

[0098] The crossbar switch side address control section 61-1 will relay transfer OK to the 
address control section 81-1 in a board of the processor board 2-1 like the above, if 
transfer OK comes on the contrary to the transfer request (fig. 13 step SI 4). Henceforth, 
the crossbar switch side address control section 61-1 continues the junction of the signal 
till transfer termination (fig. 13 step SI 5). 

[0099] The crossbar switch side address control section 61-1 relays the signal to the same 
address control section 81-1 in a board, also when a transfer failure comes on the contrary 
(fig. 13 step SI 6) (fig. 13 step SI 7). 

[0100] Fig. 15 shows actuation when the crossbar switch side address control section 61- 
1 receives a transfer request from a crossbar switch 5 side. In this case, the crossbar 
switch side address control section 61-1 will check the empty situation of the port of a 
self-circuit with reference to a discernment bit, if a transfer request is received from a 
crossbar switch 5 side (fig. 15 step S31) (fig. 15 step S32). 

[0101] If the processor board 2-1 to which the crossbar switch side address control 
section 61-1 is connected is a 256-bit board (fig. 1 5 step S33), a transfer request will 
judge whether it came from the two address lines (fig. 15 step S34). 

[0102] It investigates whether the crossbar switch side address control section 61-1 can 
secure the port of a transfer request, if the transfer request is coming from the two address 
lines (fig. 1 5 step S3 5). If reservation of the port of a transfer request is possible, the 
crossbar switch side address control section 61-1, secures them by changing the 
discernment bits Sa and Sb into "1" (fig. 15 step S36), and transfer OK will be returned 
through the address line corresponding to the secured discernment bit (fig. 15 step S37). 

[0103] The crossbar switch side address control section 61-1 transmits a transfer request 
to the address control section 81-1 in a board (fig. 15 step S3 8), a transfer path and 
partner information are memorized to Memory (B) 61c-l, and henceforth, with reference 
to the contents of Memory (B) 61c-l, if the signal from the applicable address line signal 
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from an applicable port, it will relay this to the address control section 81-1 in a board 
(fig. 15stepS39). 

[0104] At this time, the address control section 81-1 in a board is an address signal from 
the data transfer point of a port, when 1-bit a and b port discernment line are "0", and it 
identifies that it is an address signal from the data transfer point of b port at the time of 
"1". 

[0105] The crossbar switch side address control section 61-1 clears the contents of 
Memory (B) 61c-l after transfer termination, and the discernment bit changed into "1" is 
returned (fig. 15 step S40). 

[0106] If the processor board 2-1 connected is empty (fig. 15 step S33) and a 
corresponding port on the 128-bit board (fig. 15 step S41), the crossbar switch side 
address control section 61-1 will relay a transfer request as it is, and will relay and return 
the answerback to the empty situation of conventional device (fig. 15 step S42). 
Henceforth, the crossbar switch side address control section 61-1 performs the same 
actuation as the above (fig. 15 steps S38-S40). 

[0107] If the corresponding port is not empty (fig. 15 step SI 4), if the port is not empty 
while the transfer request is not coming from the two address lines (fig. 15 steps S34 and 
S43), or if the crossbar switch side address control section 61-1 cannot secure the port of 
a transfer request (fig. 15 step S44), it returns a transfer failure in a path with a transfer 
request (fig. 15 step S47). 

[0108] One crossbar switch side address control section 61-1 will change the discernment 
bit corresponding to an empty port into "1", if the port of a transfer request can be 
secured when a transfer request does not come from the two address lines (fig. 1 5 step 
S43), or if the port of a transfer request can secure while the transfer request is coming 
from the two address lines (fig. 15 step S44) (fig. 15 step S45). 

[0109] The crossbar switch side address control section 61-1 returns transfer OK using 
the address line corresponding to the secured port (fig. 15 step S46), and performs the 
same actuation as the above henceforth (fig. 15 step S38-S40). 

[0110] Actuation of the address control section 81-1 (not mounted in the 128-bit board) 
in a board of the address controller section 8-1 of the processor board 2-1 is shown in fig. 
16- fig. 23. In this case, if a transfer request is received from the controller 22-1 (refer to 
fig. 40) of device by which direct continuation was carried out (fig. 16 step S5 1), the 
address control section 81-1 in a board will check that the ports c and d of the switch 71-1 
in a board of the data division 7-1 of the processor board 2-1 are not used, and will relay 
a transfer request as it is (fig. 16 step S52). When used, a transfer failure is returned to a 
controller 22-1. 

[0111] Then, the address control section 81-1 in a board receives the notice of transfer 
OK from the destination, and checks a discernment bit (fig. 17 steps S61 and S62) and a 
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256-bit band can be secured, namely it is Sa=l and Sb=l (fig. 17 step S63), direct a path 
to switch control section 82-1 in a board so that data can be directly sent out to this (fig. 
17 step S64), namely the securing of the path c->a, and d->b, and modification of the 
sending side path of (SW#2, #3) 75-1. 

[0112] Then, the address control section 81-1 in a board transmits the clock of a crossbar 
switch 5 to the output buffer 24-1 (refer to fig. 40) of conventional device, and enables 
sending out every clock and new data on a crossbar switch 5 (fig. 17 step S65). 

[01 13] The address control section 81-1 in a board relays the address-line signal from a 
controller 22-1 as it is till the completion of a transfer (fig. 1 7 step S66), and returns the 
discernment bits Sa and Sb to "0" taking advantage of the completion signal of a transfer 
having been sent from the controller 22-1 (fig. 17 step S67). 

[01 14] The address control section 81-1 in a board will direct to operate in the mode 
which changes a path to the switch control section 82-1 in a board for every clock so that 
data can be sent in an order from c and d, if only 128 bit of bands are securable (fig. 17 
step S68) (if discernment bits are Sa=l and Sb=0), or if discernment bits are Sa=0 and 
Sb=l (fig. 18stepS74). 

[0115] When discernment bits are Sa=l and Sb=0, the address control section 81-1 in a 
board directs reservation of a c->a path, and modification to a switch (SW#2, #3) 75-1 
and the sending area of 76-1 to the switch control section 82-1 in a board (fig. 17 step 
S69). 

[0116] Henceforth, it is directed to the switch control section 82-1 in a board that the 
address control section 81-1 in a board changes the path of c->a, and the path of d->a for 
every clock of a crossbar switch 5 (fig. 17 step S70). The address control section 81-1 in 
a board transmits the clock of a crossbar switch 5 to the output buffer 24-1 of 
conventional device once at 2 times, and enables sending out of data new once on a 
crossbar switch 5 at two clocks (fig. 17 step S71). 

[0117] The address control section 81-1 in a board relays the address-line signal from a 
controller 22-1 as it is till the completion of a transfer (fig. 17 step S72), and returns the 
discernment bit Sa to "0" taking advantage of the completion signal of a transfer having 
been sent from the controller 22-1 (fig. 17 step S73). 

[0118] When discernment bits are Sa=0 and Sb=l, the address control section 81-1 in a 
board directs reservation of c->b path, and modification to a switch (SW#2, #3) 75-1 and 
the sending area of 76-1 to the switch control section 82-1 in a board (fig. 18 step S75). 

[0119] Henceforth, it is directed to the switch control section 82-1 in a board that the 
address control section 81-1 in a board changes the path of c->b, and the path of d->b for 
every clock of a crossbar switch 5 (fig. 18 step S76). The address control section 81-1 in 
a board transmits the clock of a crossbar switch 5 to the output buffer 24-1 of 
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conventional device 2 times, and enables sending out new data once on a crossbar switch 
5 at two clocks (fig. 18 step S77). 

[0120] The switch control section 82-1 in a board relays the address-line signal from 
controller 22-1 as it is till the completion of a transfer (fig. 18 step S78), and returns the 
discernment bit Sb to "0" taking advantage of the completion signal of a transfer having 
been sent from the controller 22-1 (fig. 18 step S79). 

[0121] If the address control section 81-1 in a board cannot secure the above-mentioned 
band, it relays a transfer failure to controller 22-1 device, and leaves resending etc, to 
conventional device (fig. 18 step S80). 

[0122] Fig. 19 - fig. 23 show actuation when the address control section 81-1 in a board 
receives a transfer request from the controller 22-1 device via a crossbar switch 5. In this 
case, the address control section 81-1 in a board investigates the discernment bit which 
changed to "1" compared with 1 clock front with reference to Memory (C) 81b-l (fig. 19 
steps S91 and S92), and recognizes the port to which data are sent. 

[0123] The address control section 81-1 in a board chooses the usable buffer A group 77- 
1 or the buffer B group 78-1 which becomes clear from this information and the check of 
a path in use, and instructs a suitable path to the switch control section 82-1 in a board. 

[0124] At this time, when 128 bits of data are sent at a time, it is sending a clock to the 
buffer 72-1, 73-1 and the buffer A group 77-1, or the buffer B group 78-1 of the 
proceeding paragraph by turns, and step is kept with 256-bit data and it memorizes in the 
buffer A group 77-1 or the buffer B group 78-1 . 

[0125] In parallel to this, on the other hand, in order that the address control section 81-1 
in a board may make the controller 22-1 by which direct continuation is carried out 
receive data, a transfer request is sent out. A transfer request is repeated when a 
controller 22-1 cannot receive data for data from another buffer group because of the 
transfer middle class. 

[0126] When transfer OK comes to the contrary, the address control section 81-1 in a 
board makes a switch (SW#1) 74-1 changed to an applicable buffer side, starts the clock 
sending simultaneously to the input buffer 23-1 (refer to fig. 40) conventional device, and 
makes the data in a buffer incorporate. However, this clock is sent only when 256-bit 
data exist in an applicable buffer, referring to counter 81d-l to 81g-l . 

[0127] The actuation which sends a control signal is shown in a buffer below from the 
address control section 81-1 in a board when storing data in the buffer of data division 7- 
1 . when data are transmitted by the transfer partner and 256-bit width, the address 
control section 81-1 in a board sends a data incorporation signal to the 128-bit buffer of 
an applicable buffer group and the proceeding paragraph synchronizing with the clock by 
the side of a crossbar switch 5. Simultaneously, the instruction where counter 81d-l of 
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the address control section 81-1 in a board or counter 81e-l correspond either is counted 
up. 

[0128] Similarly, when having received data by 128 bits, the address control section 81-1 
in a board is incorporated to the preceding paragraph buffer which corresponds to the 
timing of 128 bits of low order received fist. Instruction delivery, while sending a signal 
to an applicable buffer group to the following clock timing by the side of a crossbar 
switch 5 and depressing old data in accordance with 128 bits of high orders which are 
directly visible through the switch 71-1 in a board, and the data for 128 bits of low order 
which a preceding paragraph buffer has, it incorporates as new data. The instruction 
where counter 81d-l of the address control section 81-1 in a board or counter 81e-l 
correspond to simultaneously is counted up. 

[0129] Conventionally by which direct continuation was carried out from the buffer of 
data division 7-1, data transfer to the data input section device is performed, after the 
address control section 81-1 in a board by which direct continuation was carried out 
receives the signal of the transfer OK from the controller 22-1 to an applicable data 
block. 

[0130] When reference to counter 81d-l to 81g-l, this data transfer sends the usual clock 
signal defined beforehand to the clock line of the buffer of the data input section device, 
when 256-bit data are stored in the buffer group. When there are no 256-bit data in the 
buffer group, transfer of a clock signal is shelved. 

[0131] Namely, when the address control section 81-1 in a board has transmitted data by 
the transfer partner and 256-bit width. That is, when the discernment bit is changing with 
Sa=0 ->1 and Sb=0 ->1 (fig. 19 step S93). Reservation of a^c and a b->d path and 
modification for a switch (SW#2, #3) 75-1 and the sending-area path of 76-1 are directed 
to the switch control section 82-1 in a board (fig. 19 step S94). 

[0132] The address control section 81-1 in a board will direct to change a switch (SW#1) 
74-1 to the buffer A group 77-1 to the switch control section 82-1 in a board, if the 
transfer request to the controller 22-1 device is OK (fig. 19 step S95) (fig. 19 step S96). 
The address control section 8-1 in a board will accumulate the transfer request of the 
address line in the buffer for the addresses for buffer A group 77-1 of Memory (D) 81c-l, 
if the transfer request to the controller 22-1 device is NG (fig. 19 step S95) (fig. 19 step 
S99). 

[0133] The address control section 81-1 in a board relays address information A An to 
corresponding data and coincidence at the controller 22-1 device with reference to record 
NAAn (n=l,2,3 and 4....) and the clock signal of Memory (D) 81c-l, and transmits the 
clock of a crossbar switch 5 of operation to the input buffer 23-1 of each time and 
conventional device as it is (fig. 19 step S97). The address control section 81-1 in a 
board returns the discernment bits Sa and Sb to "0" taking advantage of the completion 
signal of a transfer having been sent from the controller 22-1 (fig. 19 step S98). 
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[0134] Moreover, the address control section 81-1 in a board checks the connection path 
of port b, when data are transmitted by the transfer partner and 128-bit width (fig. 20 step 
SI 00) (when the discernment bit is changing with Sa=0->1) (fig. 20 step S101). 

[0135] The address control section 81-1 in a board will direct to change into reservation 
of a->e and f path to the switch control section 82-1 in a board, if port b is connected to 
the buffer A group 77-1 (fig. 20 step SI 02) (fig. 20 step SI 03). 

[0136] The address control section 81-1 in a board will direct to change a switch (SW#1) 
74-1 to the buffer B group 78-1 to the switch control section 82-1 in a board, if the 
transfer request to the controller 22-1 device is OK (fig. 20 step SI 04) (fig. 20 step 
SI 05). The address control section 81-1 in a board will accumulate the transfer request 
of the address line in the buffer for the addresses for buffer B group 78-1 of Memory (D) 
81c-l, if the transfer request to the controller 22-1 device is NG (fig. 20 step SI 04) (fig. 
20 step SI 09). 

[0137] If the address control section 81-1 in a board has data of 256-bit width in the 
buffer B group 78-1 (fig. 20 step SI 06) record NABn (n= 1,2,3 and 4...) and the clock 
signal of Memory (D) 81c-l are referred to. Address information Abn is simultaneously 
relayed to corresponding data at the controller 22-1 device, and the clock of a crossbar 
switch 5 of operation is transmitted to the input buffer 23-1 of each time and 
conventional device as it is (fig. 20 step SI 07). The address control section 81-1 in a 
board returns the discernment bit Sa to "0" taking advantage of the completion signal of a 
transfer having been sent from the controller 22-1 (fig. 20 step SI 08). 

[0138] The address control section 81-1 in a board directs reservation of a->c and d path, 
and modification for a switch (SW#2,#3) 75-1 and the sending-area path of 76-1 to the 
switch control section 82-1 in a board, if port b is not connected to the buffer A group 77- 
1 (fig. 20 step SI 02) (fig. 22 step SI 19). 

[0139] The address control section 81-1 in a board will direct to change a switch (SW#1) 
74-1 to the buffer A group 77-1 to the switch control section 82-1 in a board, if the 
transfer request to the controller 22-1 device is OK (fig. 22 step SI 20) (fig. 22 step 
SI 21). The address control section 81-1 in a board will accumulate the transfer request 
of the address line in the buffer for the addresses for buffer A group 77-1 of Memory (D) 
81c-l, if the transfer request to the controller 22-1 device is NG (fig. 22 step SI 20) (fig. 
22 step SI 25). 

[0140] If the address control section 81-1 in a board has data of 256-bit width in the 
buffer A group 77-1 (fig. 22 step SI 22) record NAAn (n= 1,2,3 and 4. . .) and the clock 
signal of Memory (D) 81c-l are referred to. Address information AAn is simultaneously 
relayed to corresponding data at the controller 22-1 device, and the clock of a crossbar 
switch 5 of operation is transmitted to the input buffer 23-1 of each time and 
conventional device as it is (fig. 22 step SI 23). The address control section 81-1 in a 
board returns the discernment bit Sa to "0" taking advantage of the completion signal of a 
transfer having been sent from the controller 22-1 (fig. 22 step SI 24). 
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[01411 The address control section 81-1 in a board will direct to change into reservation 
of a-»e and f path to the switch control section 82-1 in a board, if port a is connected to 
the buffer A group 77-1 when data are transmitted by the transfer partner and 128-bit 
width (fig. 21 step SI 10) (when the discernment bit is changing with Sb=0-M) (fig. 21 
step Sill) (fig. 21 step SI 12). 

[0142] The address control section 81-1 in a board will direct to change a switch (Sw#l) 
74-1 to the buffer B group 78-1 to the switch control section 82-1 in a board, if the 
transfer request to the controller 22-1 device is OK (fig. 21 step SI 13) (fig. 21 step 
S 1 1 4) The address control section 8 1 - 1 in a board will accumulate the transfer request 
of the address line in the buffer for the addresses for buffer B group 78-1 of Memory (D) 
81c-l, if the transfer request to the controller 22-1 device is NG (fig. 21 step SI 13) (fig. 
21 step SI 18). 

[0143] If the address control section 81-1 in a board has data of 256-bit width in the 
buffer B group 78-1 (fig. 21 step SI 15) record NABn (n=l,2,3 and 4...) and the clock 
signal of Memory (D) 81c-l are referred to. Address information Abn is relayed to 
corresponding data and coincidence at the controller 22-1 device, and the clock of a 
crossbar switch 5 of operation is transmitted to the input buffer 23-1 of each time and 
device as it is (fig. 21 step SI 16). The address control section 81-1 in a board returns the 
discernment bit Sb to "0" taking advantage of the completion signal of a transfer having 
been sent from the controller 22-1 (fig. 21 step SI 17). 

[0144] The address control section 81-1 in a board directs reservation of a->e and d path, 
and modification for a switch (SW#2,#3) 75-1 and the sending-area path of 76-1 to the 
switch control section 82-1 in a board, if port a is not connected to the buffer A group 77- 
1 (fig. 21 step Sill) (fig. 23 step S126). 

[0145] The address control section 81-1 in a board will direct to change a switch (SW#1) 
74-1 to the buffer A group 77-1 to the switch control section 82-1 in a board, if the 
transfer request to the controller 22-1 device is OK (fig. 23 step SI 27) (fig. 23 step 
S128) The address control section 81-1 in a board will accumulate the transfer request 
of the address line in the buffer for the addresses for buffer A group 77-1 of Memory (D) 
81c-l if the transfer request to the controller 22-1 device is NG (fig. 23 step SI 27) (fig. 
23 step SI 32). 

[0146] If the address control section 81-1 in a board has data of 256-bit width in the 
buffer A group 77- 1 (fig. 23 step S 1 29) record NAAn (n=l ,2,3 and 4 . . . ) and the clock 
signal of Memory (D) 81c-l are referred to. Address information AAn is relayed to 
corresponding data and coincidence at the controller 22-1 device, and the clock of a 
crossbar switch 5 of operation is transmitted to the input buffer 23-1 of each time and 
conventional device as it is (fig. 23 step SI 30). The address control section 81-1 in a 
board returns the discernment bit Sb to "0" taking advantage of the completion signal of; 
transfer having been sent from the controller 22-1 (fig. 23 step S131). 
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[0147] Fig. 24 is a figure in which showing a division in the case of the data transfer in 
the crossbar switch device 1 by one example of this invention. In drawing, C 1 shows the 
case where a 256-bit band can be secured in case 256-bit data are transmitted to a 256-bit 
port, C2 shows the case where a 128-bit band can be secured in case 256-bit data are 
transmitted to a 256-bit port, and in case C3 transmits 256 bit data to a 256 bit port, it 
shows the case where a band is not securable. 

[0148] C4 shows the case where a 128-bit band can be secured in case 128-bit data are 
transmitted to a 256-bit port, and in case C5 transmits 128-bit data to a 256-bit port, it 
shows the case where a band is not securable. 

[0149] C6 shows the case where a 128-bit band can be secured in case 256-bit data are 
transmitted to a 128-bit port, and in case C7 transmits 256-bit data to a 128-bit port, it 
shows the case where a band is not securable. 

[0150] C8 shows the case where a 128-bit band can be secured in case 128-bit data are 
transmitted to a 128-bit port, and in case C9 transmits 128-bit data to a 128-bit port, it 
shows the case where a band is not securable. 

[0151] In case fig. 25 transmits the 256-bit data based on one example of this invention 
to a 256-bit port, it is a figure showing actuation of a requestor side when a 256-bit band 
is securable (in the case of CI), and in case fig. 26 transmits the 256-bit data based on 
one example of this invention to a 256-bit port, if is a figure showing the actuation by the 
side of supply when a 256-bit band is securable (in the case of CI). 

[0152] In case fig. 27 transmits the 256-bit data based on one example of this invention 
to a 256-bit port, it is a figure showing actuation of a requestor side when a 128-bit band 
is securable (in the case of C2), and in case fig. 28 transmits the 256-bit data based on 
one example of this invention to a 256-bit port, it is a figure showing the actuation by the 
side of supply when a 128-bit band is securable in (in the case of C2). 

[0153] In case fig. 29 transmits the 256-bit data based on one example of this invention 
to a 256-bit port, it is a figure showing actuation of a requestor side when a band is not 
securable (in the case of C3), and in case fig. 30 transmits the 256-bit data based on one 
example of this invention to a 256-bit port, it is a figure showing the actuation by the side 
of supply when a band is not securable (in the case of C3). 

[0154] In case fig. 31 transmits the 128-bit data based on one example of this invention 
to a 256-bit port, it is a figure showing actuation of a requestor side when a 128-bit band 
is securable (in the case of C4), and in case fig. 32 transmits the 128-bit data based on 
one example of this invention to a 256-bit port, it is a figure showing the actuation by the 
side of supply when a 128-bit band is securable (in the case of C4). 

[0155] In case fig. 33 transmits the 128-bit data based on one example of this invention 
to a 256-bit port, it is a figure showing actuation of a requestor side when a band is not 
securable (in the case of C5), and in case fig. 34 transmits the 128-bit data based on one 
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example of this invention to a 256-bit port, it is a figure showing the actuation by the side 
of supply when a band is not securable (in the case of C5). 

[0156] In case fig. 35 transmits the 256-bit data based on one example of this invention 
to a 128-bit port, it is a figure showing actuation of a requestor side when a 128-bit band 
is securable (in the case of C6), and in case fig. 36 transmits the 256-bit data based on 
one example of this invention to a 128-bit port, it is a figure showing the actuation by the 
side of supply when a 128-bit band is securable (in the case of C6). 

[0157] In case fig. 37 transmits the 256-bit data based on one example of this invention 
to a 128-bit port, it is a figure showing actuation of a requestor side when a band is not 
securable (in the case of C7), and in fig. 38 transmits the 256-bit data based on one 
example of this invention to a 128-bit port, it is a figure showing the actuation by the side 
of supply when a band is not securable (in the case of C7). 

[0158] With reference to these fig. 1- fig. 1 1 and fig. 24-fig. 38, the data transfer using 
the crossbar switch device 1 by one example of this invention is explained. In addition, 
in the case of C8 and C9, which are shown in fig. 24, it is the same environment as the 
conventional device, and since it is obvious, the actuation is not explained. 

[0159] First, in case 256-bit data are transmitted to a 256-bit port, when a 256-bit band 
can be secured (in the case of CI), if there is a transfer request from the controller 22-1 
device when the discernment bits Sa and Sb are "0" in both requestor sides (processing 
C 1-1) the address control section 81-1 in a board makes the discernment bits Sa and Sb 
both "1", and sends out a transfer request (processing Cl-2(Sa=0^1, Sb=0->1)). Here, 
in both supply sides, the discernment bits Sa and Sb are "0" at processing C-l and the 
time of C-2. 

[0160] Then, the crossbar switch side address control section 61-1 of a requestor side 
sends out a transfer request to the two address lines of a communications partner, if the 
discernment bits Sa and Sb become both "1". The crossbar switch side address control 
section 61-1 by the side of supply detects the transfer request of the two address lines. At 
this time, in a requestor side, the discernment bits Sa and Sb are "1" and supply sides,, 
and are "0" (processing C 1-3). 

[0161] Since the discernment bits Sa and Sb are "0", both the crossbar switch side 
address control section 61-1 by the side of supply answer transfer OK to both two address 
lines, both make the discernment bits Sa and Sb simultaneously "1" (Sa=0->1, Sb=0-»1), 
and send out a transfer request to a board. Then, the address control section 81-1 in a 
board by the side of supply directs routing of a->c and b^d to the switch control section 
82-1 in a board (processing CI -4). 

[0162] The address control section 81-1 in a board by the side of supply transmits a 
transfer request to the controller 22-1 device. If transfer OK is checked from both two 
address lines, the crossbar switch side address control section 61-1 of a requestor side 
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will both consider the discernment bits Sa and Sb as "1", and will transmit transfer OK to 
a board (processing C 1-5). 

[0163] The switch control section 82-1 in a board of a requestor side directs routing of 
a->c and b->d to the switch control section 82-1 in a board, and directs to make a switch 
(SW#2, SW#3) 75-1 and 76-linto a sending area (processing C 1-6). 

[0164] The switch control section 82-1 in a board of a requestor side sends out data, if a 
directed setup is performed. The switch control section 82-1 in a board by the side of 
supply receives the sent data by the buffer A group 77-1 (processing C 1-7). 

[0165] The data input section device incorporates the address control section 81-1 in a 
board by the side of supply from a buffer group, and it does not have inner data, or 
checks incorporation termination (processing CI -8). 

[0166] The address control section 81-1 in a board by the side of supply sends the 
address to the controller device after a check. The crossbar switch side address control 
section 61-1 directs to set a switch (SW#1) 74-1 as the buffer A group 77-1 (processing C 
1-9). 

[0167] The address control section 81-1 in a board of a requestor side returns the 
discernment bits Sa and Sb to "0" after the completion of sending out (Sa=l ->0, 
Sb=l ->0), and the address control section 81-1 in a board by the side of supply returns 
the discernment bits Sa and Sb to "0" after the completion of a transfer (refer to fig. 25 
and fig. 26). (Sa=1^0, Sb=1^0) (processing C 1-10). 

[0168] In case 256-bit data are transmitted to a 256-bit port, when a 128-bit band can be 
secured (in the case of C2), a requestor-side and supply side performs the above- 
mentioned processing C 1-1 to CI -3. 

[0169] After that, the crossbar switch side address control section 61-1 by the side of 
supply answers transfer OK to the address line of the side which recognizes and is empty 
in seeing the discernment bits Sa and Sb and port a or port b using it, sets the discernment 
bits Sa and Sb corresponding simultaneously to "1" (Sa=0->1 or Sb=0-> 1), and sends out 
a transfer request to a board (processing C 2-1). 

[0170] The address control section 81-1 in a board by the side of supply directs to secure 
the path to a buffer group securable from the port secured to the switch control section 
82-1 in a board. If transfer OK is checked from one side of the two address lines, the 
crossbar switch side address control section 61-1 of a requestor side will set to "0" the 
discernment bits Sa and Sb of the direction to which transfer OK did not come (0 1->1, 
1-^0, or 1), and will transmit transfer OK to a board (processing C 2-2). 

[0171] The address control section 81-1 in a board of a requestor side transmits transfer 
OK to the controller 22-1 device, and directs to make a switch (SW#2, SW#3) 75-1 and 
76-1 the switch control section 82-1 in a board at a sending area (processing C 2-3). 
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[0172] The switch control section 82-1 in a board of a requestor side is c->a to the switch 
control section 82-1 in a board or b, d->a or routing of b is directed and new data are 
required once of two clocks at the output section device. A transfer request is transmitted 
to the controller 22-1 device, the switch control section 82-1 in a board switches switch 
(SW#1 1) 71a- 1 or switch (SW#12) 71b-l for every clock, and the address control section 
81-1 in a board by the side of supply secures the path which sends data to the height order 
lower bit of a buffer group in order (processing C 2-4). 

[0173] The switch control section 82-1 in a board of a requestor side sends out data, if a 
directed setup is performed. The switch control section 82-1 in a board by the side of 
supply receives the sent data by the buffer A group 77-1 or the buffer B group 78-1 
(processing C 2-5). Henceforth, a requestor-side and supply side performs the above- 
mentioned processing C 1-8 to C 1-10 (refer to fig. 27 and fig. 28). 

[0174] In case 256-bit data are transmitted to a 256-bit port, when a band cannot be 
secured (in the case of C3), a requestor-side and supply side performs the above- 
mentioned processing C 1-1 to C 1-3. 

[0175] After that, the crossbar switch side address control section 61-1 by the side of 
supply recognizes that see the discernment bits Sa and Sb and port a and port bare using 
it, and answers a band secured improper signal (processing C 3-1). 

[0176] The crossbar switch side address control section 61-1 of a requestor side transmits 
a band secured improper signal to a board as it is, and sets both the discernment bits Sa 
and Sb to "0" (processing C 3-2). (Sa=1^0, Sb=1^0) 

[0177] The address control section 81-1 in a board of a requestor side transmits a band 
secured improper signal to the controller 22-1 device (processing C 3-3). Henceforth, he 
leaves it to the resending demand of the controller 22-1 device. When the cause of 
resending in device receipt-side is taking out, it is requiring even the controller 22-1 
device by the side of receipt, and is usable with the method (refer to fig. 29 and fig. 30). 

[0178] In case 128-bit data are transmitted to a 256-bit port, when a 128-bit band can be 
secured (in the case of C4), the crossbar switch side address control section 61-1 of a 
requestor side sends out a transfer request to either of the two address lines by the side of 
receipt from the only address line. The crossbar switch side addresses control section 61- 
1 by the side of supply detects one transfer request of the two address lines (processing C 
4-1). 

[0179] The discernment bit of the side which checks that the crossbar switch side address 
control section 61-1 by the side of supply saw the discernment bits Sa and Sb, and port a 
and either of the b are empty, and replies transfer OK from the address line of empty one 
of ports is set to "1" (processing C 4-2). 
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[01 801 If transfer OK is checked from one side of the two address lines, the crossbar 
switch side address control section 61-1 of a requestor side will transmit transfer OK to a 
board and will change the data receiver's address into a port with a reply. The address 
control section 81-1 in a board transmits transfer OK to the controller 22-1 device 
(processing C 4-3). 

[0181] Then, in a supply side, the above-mentioned processing C 2-2 to C 2-5 and C 1-8 
to 1-10 are performed. Moreover, in a requestor side, if processing C 4-3 is performed, 
the signal and data from a controller 22-1 device will be outputted as it is (refer to fig. 3 1 
and fig. 32). 

[0182] In case 128-bit data are transmitted to a 256-bit port, when a band cannot be 
secured (in the case of C5), the crossbar switch control section 61-1 of a requestor side 
sends out a transfer request to one address line of the receipt sides from the only address 
line. The crossbar switch side address control section 61-1 by the side of supply detects 
one transfer request of the two address lines (processing C 5-1). 

[0183] The crossbar switch side address control section 61-1 by the side of supply 
recognizes that the discernment bits Sa and Sb and port a and port b are using it, and 
answers a band secured improper signal (processing C 5-2). 

[0184] The crossbar switch side address control section 61-1 of a requestor side transmits 
a band secured improper signal to a board as it is (processing C 5-3). Henceforth, he 
leaves it to the resending demand of the controller 22-1 device. When the cause of 
resending device receipt-side is taking out, it is requiring even the controller 22-1 device 
by the side of receipt, and is useable with the method (refer to fig. 33 and fig. 24). 

[0185] In case 256-bit data area transmitted to a 128-bit port, when a 128-bit band can be 
secured (in the case of C6), the crossbar switch side address control section 61-1 of a 
requestor side sends out a transfer request to either of the two address lines. The crossbar 
switch side address control section 61-1 by the side of supply detects a transfer request 
from the address line (processing C 6-1). 

[0186] The crossbar switch side address control section 61-1 by the side of supply replies 
transfers OK to the address line in a sender's port. The crossbar switch side address 
control section 61-1 of a requestor side will transmit transfer OK to a board, if transfer 
OK is checked from the address line (processing C 6-2). 

[0187] Then, in a requestor side, the above-mentioned processing C 2-3 to C2-5, and C 
1-8 to 1-10 are performed. Moreover, in a supply side, if processing C 6-2 is performed, 
a signal and data will be inputted into the controller 22-1 device as it is (refer to fig. 35 
and fig. 36). 

[0188] In case 256-bit data are transmitted to a 128-bit port, when a band cannot be 
secured (in case of C7), the crossbar switch side address control section 61-1 of a 
requestor side sends out a transfer request from either of the two address lines. The 
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crossbar switch side address control section 61-1 by the side of supply detects a transfer 
request from the address line (processing C 7-1). 

[0189] The crossbar switch side address control section 61-1 by the side of supply replies 
a band secured improper signal to the address lines with a sender's port. The crossbar 
switch side address control section 61-1 of a requestor side will transmit a band secured 
improper signal to a board, if a band secured improper signal is checked from the address 
line (processing C 7-2). 

[0190] Henceforth, he leaves it to the resending demand of the controller 22-1 device. 
When the cause of resending in device receipt-side is taking out, it is requiring even the 
controller 22-1 device by the side of receipt, and is usable with the method (refer to fig. 
37 and fig. 38). 

[0191] Thus, since it has the switch and controller which distribute data to two input 
buffers and this in the board which can receive data with wide width, it can transmit to 
the board and simultaneously from which two data width differs. 

[0192] Moreover, since it has the switch and controller which distribute data to the point 
of the output buffer of the board which can send data with wide width, if the port 
equivalent to half data width is intact even if data are under transfer, another data transfer 
can be performed. 

[0193] Furthermore, since the address line, a 2 bits discernment bit, and one 1-bit a and b 
port discernment line are used instead of preparing 2 sets of address line, physical size of 
a connection part can be made small and it can realize cheaply. 

[0194] Since common use is attained further again, without the data line/address line 
being dependent on the bus width communication partner, it is cheaply realizable rather 
than it prepares two or more ports doubled with the data width of a communication 
partner. 

[0195] 

[Effects of the Invention] As explained above, according to this invention, it has two or 
more ports of the same data width where two or more boards are connected. In the data 
width good transformation crossbar switch device which connects between two or more 
boards through two or more ports which share an address signal by performing the 
communication with other boards through the port which has empty ports where a board 
with wide data width is connected, in case the data width of the boards which 
communicate differs, it is effective in the ability for the data width connected to the 
crossbar switch not to be connected, and communicate to the data width of a partner's 
port in a large port, also during the communication with the port where data width is 
narrow. 
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[Brief Description of the Drawings] 

[Fig. 1] It is the block diagram showing the configuration of the crossbar switch device 
by one example of this invention. 

[Fig. 2] It is the block diagram showing the configuration of the crossbar switch side I/O 
section of fig.l. 

[Fig. 3] It is the block diagram showing the configuration of the data division of fig. 1 . 

[Fig. 4] It is the block diagram showing the configuration of the address control section 
of fig. 1. 

[Fig. 5] It is the block diagram showing the configuration of the switch in a board of fig. 
3. 

[Fig. 6] (a) And (b) are drawings showing the configuration of the switch shown in fig. 3 
and fig. 5. 

[Fig. 7] It is the block diagram showing the configuration of a crossbar switch side 
address control section shown in fig. 2. 

[Fig. 8] Drawing in which (a) shows the contents of storage of the memory (A) of fig. 7, 
and (b) are drawings showing the contents of storage of the memory (B) of fig. 7. 

[Fig. 9] It is the block diagram showing the configuration of the address control section 
in a board of fig. 4. 

[Fig. 10] Drawing in which (a) shows the contents of storage of the memory (c) of fig. 9, 
and (b) are drawings showing the contents of storage of the memory (d) of fig. 9. 

[Fig. 11] It is drawing showing control of the switch of fig. 3 by the switch control 
section in a board of fig. 4 and fig. 5. 

[Fig. 12] It is the flow chart, which shows the actuation of a crossbar switch side address 
control section shown in fig. 2 and fig. 7. 

[Fig. 13] It is the flow chart, which shows the actuation of a crossbar switch side address 
control section shown in fig. 2 and fig. 7. 

[Fig. 14] It is the flow chart, which shows the actuation of a crossbar switch side address 
control section shown in fig. 2 and fig. 7. 
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V 

[Fig. 15] It is the flow chart, which shows the actuation of a crossbar switch side address 
control section shown in fig. 2 and fig. 7. 

[Fig. 16] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 17] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 18] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 19] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 20] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 21] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 22] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 23] It is the flow chart, which shows the actuation of the address control section in 
a board shown in fig. 4 and fig. 9. 

[Fig. 24] It is drawing in which showing a division in the case of the data transfer in the 
crossbar switch device by one example of this invention. 

[Fig. 25] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation of a requestor side when a 256-bit 
band is securable. 

[Fig. 26] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation by the side of supply when a 256-bit 
band is securable. 

[Fig. 27] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation of a requestor side when a 128-bit 
band is securable. 

[Fig. 28] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation by the side of supply when a 128-bit 
band is securable. 
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[Fig. 29] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation of a requestor side when a band is not 
securable. 

[Fig. 30] In case the 256-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation by the side of supply when a band is 
not securable. 

[Fig. 31] In case the 128-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation of a requestor side when a 128-bit 
band is securable. 

[Fig. 32] In case the 128-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation by the side of supply when a 128-bit 
band is securable. 

[Fig. 33] In case the 128-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation of a requestor side when a band is not 
securable. 

[Fig. 34] In case the 128-bit data based on one example of this invention are transmitted 
to a 256-bit port, it is a drawing showing actuation by the side of supply when a band is 
not securable. 

[Fig. 35] In case the 256-bit data based on one example of this invention are transmitted 
to a 128-bit port, it is a drawing showing actuation of a requestor side when a 128-bit 
band is securable. 

[Fig. 36] In case the 256-bit data based on one example of this invention are transmitted 
to a 128-bit port, it is a drawing showing actuation by the side of supply when a 128-bit 
band is securable. 

[Fig. 37] In case the 256-bit data based on one example of this invention are transmitted 
to a 128-bit port, it is a drawing showing actuation of a requestor side when a band is not 
securable. 

[Fig. 38] In case the 256-bit data based on one example of this invention are transmitted 
to a 128-bit port, it is a drawing showing actuation by the side of supply when a band is 
not securable. 

[Fig. 39] It is the block diagram showing the configuration of the processor board of fig. 
39. 

[Description of Notations] 
1 Crossbar switch device 
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2- 1, 2-2 processor board 

3- 1, 3-2 memory board 

4- 1 to 4-4 I/O board 

5 Crossbar Switch 

6- 1 to 6-4 Crossbar switch side I/O section 

7- 1 to 7-4 Data division 

8- 1 to 8-4 Address control section 

61-1 Crossbar switch side address control section 
61a-l Controller 
61b-l Memory (A) 
61c-l Memory (B) 

71- 1 Switch in Board 

72- 1,73-1 Buffer 

74-1 to 76-1, 71a-l to 71j-l Switch 

77- 1 Buffer A group 

78- 1 Buffer B group 

81- 1 Address control section in board 
81a-l Controller 

81b-l Memory (C) 
81c-l Memory (D) 
81d-l to81g-l Counter 

82- 1 Switch control section in board 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is data width-of-face adjustable mold crossbar switch equipment which 
connects between said two or more boards through said two or more ports. Data width-of-face adjustable 
mold crossbar switch equipment characterized by constituting so that the communication link with other 
boards may be performed through the port which has **ed of the ports where a board with said wide 
data width of face is connected, in case the data width of face of the boards which communicate differs. 
[Claim 2] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is data width-of-face adjustable mold crossbar switch equipment which 
connects between said two or more boards through said two or more ports. A detection means to detect 
the port which has **ed of the ports where a board with said wide data width of face is connected in 
case die data width of face of the boards which communicate differs, Data width-of-face adjustable mold 
crossbar switch equipment characterized by having a means to perform the communication link with 
other boards through the port detected with said detection means. 

[Claim 3] Data width-of-face adjustable mold crossbar switch equipment according to claim 2 
characterized by constituting so that said two or more ports may be assigned to a board with said wide 
data width of face. 

[Claim 4] Said detection means is data width-of-face adjustable mold crossbar switch equipment 
according to claim 3 characterized by constituting so that die port which is vacant out of two or more 
ports assigned to the board with said wide data width of face may be detected. 
[Claim 5] Said detection means is data width-of-face adjustable mold crossbar switch equipment 
according to claim 3 or 4 characterized by constituting so that a port in use [ of said two or more ports ] 
may be pinpointed based on two or more address information from the ports of each assigned to the 
board with said wide data width of face. 

[Claim 6] For said detection means, claim 3 to claim 5 characterized by to include a storage means 
memorize the information on the port assigned to two or more of said boards of each, and a maintenance 
means hold the information which pinpoints the ports of each which were assigned to two or more of 
said boards of each, and which were assigned to the board and the board concerned of a communications 
partner for every port is data widdi-of-face adjustable mold crossbar switch equipment of a publication 
either. 

[Claim 7] Claim 2 to claim 6 characterized by including 1st and 2nd storing means to store the data with 
which said data width of face is delivered and received between boards and communications partners 
concerned with the data width of face of a large board in the board concerned is data width-of-face 
adjustable mold crossbar switch equipment of a publication either. 

[Claim 8] Claim 2 to claim 7 characterized by including a setting-out means to set up the I/O path of the 
data delivered and received between boards and communications partners with said wide data width of 
face in the board concerned is data width-of-face adjustable mold crossbar switch equipment of a 
publication either. 
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[Claim 9] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is the connection method of the data width-of-face adjustable mold crossbar 
switch equipment which connects between said two or more boards through said two or more ports. The 
connection method of the data width-of-face adjustable mold crossbar switch equipment characterized 
by performing the communication link with other boards through the port which has **ed of the ports 
where a board with said wide data width of face is connected when the data width of face of the boards 
which communicate differs. 

[Claim 1 0] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is the connection method of the data width-of-face adjustable mold crossbar 
switch equipment which connects between said two or more boards through said two or more ports. The 
step which detects the port which has **ed of the ports where a board with said wide data width of face 
is connected in case the data width of face of the boards which communicate differs, The connection 
method of the data width-of-face adjustable mold crossbar switch equipment characterized by having the 
step which performs the communication link with other boards through the detected port. 
[Claim 1 1] The connection method of the data width-of-face adjustable mold crossbar switch equipment 
according to claim 10 characterized by assigning said two or more ports to a board with said wide data 
width of face. 

[Claim 12] The step which detects said vacant port is the connection method of the data width-of-face 
adjustable mold crossbar switch equipment according to claim 1 1 characterized by constituting so that 
the port which is vacant out of two or more ports assigned to the board with said wide data width of face 
may be detected. 

[Claim 13] The step which detects said vacant port is the connection method of the data width-of-face 
adjustable mold crossbar switch equipment according to claim 1 1 or 12 characterized by pinpointing a 
port in use [ of said two or more ports ] based on two or more address information from the ports of each 
assigned to the board with said wide data width of face. 

[Claim 14] The step which detects said vacant port A storage means to memorize the information on the 
port assigned to said two or more boards of each, So that said vacant port may be detected using a 
maintenance means to hold the information which pinpoints the ports of each which were assigned to 
said two or more boards of each, and which were assigned to the board and the board concerned of a 
communications partner for every port Claim 1 1 to claim 13 characterized by carrying out is the 
connection method of the data width-of-face adjustable mold crossbar switch equipment of a publication 
either. 

[Claim 1 5] Claim 1 1 to claim 1 4 characterized by storing the data delivered and received between 
boards and communications partners concerned by one side of the 1 st and 2nd storing means by which 
said data width of face has the data width of face of a large board is the connection method of the data 
width-of-face adjustable mold crossbar switch equipment of a publication either. 
[Claim 16] Claim 10 to claim 15 characterized by including the step which sets up the I/O path of the 
data delivered and received between boards and communications partners with said wide data width of 
face is the connection method of the data width-of-face adjustable mold crossbar switch equipment of a 
publication either. 

[Claim 1 7] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is the record medium which recorded the connection control program for 
making the processing which connects between said two or more boards through said two or more ports 
perform to a processor. Said connection control program is the record medium which recorded the 
connection control program characterized by making the communication link with other boards perform 
to said processor through the port which has **ed of the ports where a board with said wide data width 
of face is connected in case the data width of face of the boards which communicate differs. 
[Claim 1 8] It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is the record medium which recorded the connection control program for 
making the processing which connects between said two or more boards through said two or more ports 
perform to a processor. Said connection control program makes the port which has **ed of the ports 
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where a board with said wide data width of face is connected to it in case the data width of face of the 
boards which communicate differs in said processor detect. The record medium which recorded the 
connection control program characterized by making the communication link with other boards perform 
through the detected port. 

[Claim 1 9] Said connection control program is the record medium which recorded the connection 
control program according to claim 18 characterized by making the port which is vacant out of two or 
more ports assigned to the board with said wide data width of face detect in case said processor is made 
to detect said vacant port. 

[Claim 20] Said connection control program is the record medium which recorded the connection 
control program according to claim 18 or 19 characterized by making a port in use [ of said two or more 
ports ] pinpoint based on two or more address information from the ports of each assigned to the board 
with said wide data width of face in case said processor is made to detect said vacant port. 
[Claim 21] A storage means to memorize the information on the port assigned to said two or more 
boards of each in case said connection control program makes said processor detect said vacant port, 



http://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fww... 9/1/04 



09/01/04 WED 11:08 FAX 7033053718 US PTO WG 2780 B005 

Page 1 of 1 



Copyright (C); 2000 Japan Patent Office 



http://www4Jpdljpo.go jp/Tok^ 9/1/04 



09/01/04 WED 11:09 FAX 7033053718 US PTO WG 2780 12 006 

Page 1 of 18 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crossbar switch equipment which connects between 
ports with especially different data width of face about the record medium which recorded the control 
program on data width-of-face adjustable mold crossbar switch equipment and its connection method 
list. 
[0002] 

[Description of the Prior Art] Conventionally, in this kind of crossbar switch equipment, as shown in 
drawing 39 , the processor board (#l-#3) 2-1 to 2-3, the memory board (#l-#3) 3-1 to 3-3, and the I/O 
(I/O) board (#l-#6) 4-1 to 4-6 are mutually connected through a crossbar switch 5. 
[0003] In this case, it has data width of face different, respectively in the processor board (#l-#3) 2-1 to 
2-3, the memory board (#l-#3) 3-1 to 3-3, and the I/O (I/O) board (#l-#6) 4-1 to 4-6. That is, the 
crossbar switch 5 has connected between the ports of different data width of face. 

[0004] Here, as shown in the processor board (#1) 2-1 at drawing 40 , the processor 21-1, the controller 
22-1, the input buffer 23-1, and the output buffer 24-1 are carried, and they are mutually connected by 
bus 200-1 in a board. 

[0005] In addition, although not illustrated, it has the same composition as other processor boards (#2, 
#3) 2-2 and the processor board (#1) 2-1 of the above [ 2-3 ]. Moreover, although not illustrated like the 
above, the memory board (#l-#3) 3-1 to 3-3 and the I/O (I/O) board (#l-#6) 4-1 to 4-6 also have the 
same composition as the above-mentioned processor board (#1)2-1 except carrying memory and I/O 
instead of a processor 21-1. 

[0006] Above crossbar switch equipment is performing the communication link in the ports of the same 
data width of face because a controller 22-1 controls an input buffer 23-1 and an output buffer 24-1. 
[0007] 

[Problem(s) to be Solved by the Invention] Although between the ports of the data width of face from 
which a crossbar switch differs is connected with the conventional crossbar switch equipment mentioned 
above, if between different data width of face is connected with a crossbar switch, and it is 
communicating between the ports where data width of face is narrow, the transfer between the ports 
where data width of face is wide cannot be performed. 

[0008] Moreover, although the possibility of a concurrent access demand of the parts of memory etc. can 
solve the above-mentioned problem by preparing the large transfer path of data width of face 
independently about a high part, in that case, a utilization ratio will become low and will cause the 
increment in the amount of hardware. 

[0009] Furthermore, although the above-mentioned technical problem is also solvable by giving the port 
where two or more data width of face is narrow on two or more same board instead of being the port 
where data width of face is wide, two or more the address lines and the controllers which connect an 
applicable board and a crossbar switch will also be needed, and will cause large buildup of the amount 
of hardware. 
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[0010] Then, it is in the object of this invention offering the record medium which recorded the control 
program on the data width-of-face adjustable mold crossbar switch equipment with which the data width 
of face which canceled the above-mentioned trouble and was connected to the crossbar switch cannot be 
concerned, and can communicate to the data width of face of a phase hand's port in a large port also 
during the communication link with the port where data width of face is narrow, and its connection 
method list. 
[0011] 

[Means for Solving the Problem] The data width-of-face adjustable mold crossbar switch equipment by 
this invention It has two or more ports of the same data width of face where two or more boards are 
connected, respectively. It is data width-of-face adjustable mold crossbar switch equipment which 
connects between said two or more boards through said two or more ports. In case the data width of face 
of the boards which communicate differs, it cojis^Wt£SSO that the communication link with other boards 
may be performed through the port which h£t^*^|^ a board with wide data width of 

face is connected. 

[0012] Other data width-of-face adjustable mold crossbar switch equipr?tefit§by this invention It has two 
or more ports of the same data width of face where two or more boards are coi&ie^ted, respectively. It is 
data width-of-face adjustable mold crossbar switch equipment which connects between saidj»i^^r more 
boards through said two or more ports. It has a detection means to detect the port whicn ^T^^ gq?of the 
ports where a board with wide data width of face is connected in case the data width of face- ofthe 
boards which communicate differs, and a means to perform the communication link with/other boards 
through the port detected with said detection means. / 
[0013] The connection method ofthe data width-of-face adjustable mold crossbar swtfch equipment by 
this invention It has two or more ports of the same data width of face where two or pnore boards are 
connected, respectively. It is the connection method of the data width-of-face adhrstable mold crossbar 
switch equipment which connects between said two or more boards through sajd two or more ports. In 
case the data width of face of the boards which communicate differ s^ it is made to perform the 
communication link with other boards through the port which has<i£i2-©&me ports where a board with 
wide data width of face is connected. J****^**^ 

[0014] The connection method of other data width-of-face adjustable mold crossbar switch equipments 
by this invention It has two or more ports ofthe same data width of face where two or more boards are 
connected, respectively. It is the connection method of the data width-of-face adjustable mold crossbar 
switch equipment which connects between sai^iwoor more boards through said two or more ports. It 
has the step which detects the port which tes^e^j&r the ports where a board with wide data width of 
face is connected in case the data width of^ace~of the boards which communicate differs, and the step 
which performs the communication link with other boards through the detected port. 
[0015] The record medium which recorded the connection control program by this invention It has two 
or more ports ofthe same data width of face where two or more boards are connected, respectively. It is 
the record medium which recorded the connection control program for making the processing which 
connects between said two or more boards through said two or more ports perform to a processor. Said 
connection control D£Qgr$im is making the communication link with other boards perform to it through 
the port which b&^^ed^ the ports where a board with wide data width of face is connected, in case the 
data width of fa^gtlhe boards which communicate differs in said processor. 

[0016] The record medium which recorded other connection control programs by this invention It has 
two or more ports of the same data width of face where two or more boards are connected, respectively. 
It is the record medium which recorded the connection control program for making the processing which 
connects between said two or more boards through said two or more ports perform to a processor. In - 
case the data width of face of the boards which communicate differs in said processor, said connection 
control program makes it detect the port which has **ed of the ports where a board with wide data width 
of face is connected, and is making the communication link with other boards perform to it through the 
detected port. 

[0017] That is, the data width-of-face adjustable mold crossbar switch equipment of this invention can 
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be made to perform the communication link with other boards in the port as for which the near board in 
which data width of face has a large port was vacant, in case the data width of face of the boards which 
communicate differs. 

[0018] Namely, the switch in a board is formed and data are distributed for every communications 
partner. Moreover, in addition to the switch in a board, two buffer groups in which data width of face 
has the same data width of face as the maximum data width of face of a large port are prepared in data 
division, and the data which were able to be distributed with the switch in a board are saved 
respectively. The switch control section in aboard is directed on each switch (SW) in which the path of 
a I / O data was prepared by the switch in a board based on the signal from the address control section in 
aboard. 

[0019] As mentioned above, data width of face becomes possible [ carrying out the division activity of 
the port to the crossbar switch in a board with a large port ] by having the structure which saves two 
data, and the controlling mechanism which distributes data. 
[0020] 

[Embodiment of the Invention] Next, one example of this invention is explained with reference to a 
drawing. Drawing 1 is the block diagram showing the configuration of the crossbar switch equipment by 
one example of this invention. In drawing, crossbar- switch equipment 1 is equipped with a crossbar 
switch 5 and the crossbar switch side I/O section 6-1 to 6-4, and data division 7-1 to 7-4 and the address 
control section 8-1 to 8-4 are arranged corresponding to the processor board 2-1 with wide data width of 
face (#1, #2), 2-2 and the memory board (#1, #2) 3-1, and 3-2 each. 

[0021] The crossbar switch 5 had 12 128-bit ports, connected to the 128-bit port the I/O (I/O) board (#1- 
#4) 4-1 to 4-4 whose data width of face is 128-bit width of face as it was, and has connected to two 128- 
bit ports the processor board 2-1 whose data width of face is 256-bit width of face, 2-2 and the memory 
board 3-1 , and 3-2, respectively. 

[0022] That is, crossbar switch equipment 1 is connected through the crossbar switch side I/O section 6- 

1 to 6-4 by which the processor board 2-1,2-2 and the memory board 3-1, and 3-2 were connected to 
two ports of a crossbar switch 5. 

[0023] By the crossbar switch side I/O section 6-1 to 6-4, above-mentioned data division 7-1 to 7-4, and 
the above-mentioned address control section 8-1 to 8-4 In case the data width of face of the boards 
which communicate differs (for example, the processor board 2-1, 2-2 and the memory board 3-1, and 3- 

2 have data width of face larger than the I/O board (#l-#4) 4-1 to 4-4) It can be made to perform the 
communication link with other boards in the port as for which the hear board in which data width of face 
has a large port was vacant. 

[0024] That is, the switch in a board (not shown) is formed in data division 7-1 to 7-4, and data are 

distributed for every communications partner. Moreover, in addition to the switch in a board, two buffer 

groups (not shown) of 256-bit width of face are prepared in data division 7-1 to 7-4, and the data which 

were able to be distributed with the switch in a board are saved by two buffer groups in each. 

[0025] The switch control section in a board (not shown) prepared in the address control section 8-1 to 

8-4 is directed on each switch (SW) in which the path of a I / O data was prepared by the switch in a 

board based on the signal from the address control section in a board (not shown). 

[0026] As mentioned above, data width of face becomes possible [ carrying out the division activity of 

the port to the crossbar switch 5 in a board with a large port ] by having the structure which saves two 

data, and the controlling mechanism which distributes data. 

[0027] In addition, in the one example of this invention, crossbar switch equipment 1 was used as the 
address / data discrete type, with the signal decided beforehand, using the address line, reservation of a 
communication path, transfer initiation, transfer termination, etc. were performed, and the structure 
which can output and input suitable data is realized. 

[0028] Drawing 2 is the block diagram showing the configuration of the crossbar switch side I/O section 
6-1 of drawing 1 . In drawing, the crossbar switch side I/O section 6-1 is equipped with the crossbar 
switch side address control section 61-1. 

[0029] It connects with two ports of a crossbar switch 5 with the address line (A) and the 128-bit data 
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line (D), and tlie crossbar switch side I/O section 6-1 is connected to the processor board 2-1 with the 
address line (A), a discernment bit (bit)^Sa 3 Sb), and the two 128-bit data lines (a, b). 
[0030] The crossbar switch side address control section 61-1 inputs the address from two ports, and 
outputs the address and a discernment bit to the processor board 2-1 . In addition, although not 
illustrated, other crossbar switch side I/O sections 6-2 to 6-4 have the same composition as the above- 
mentioned crossbar switch side I/O section 6-1. 

[003 1] Drawing 3 is the block diagram showing the configuration of the data division 7-1 of drawing 1 . 
In drawing, data division 7-1 consist of the switch 71-1 in a board, a buffer 72-1 and 73-1, a switch 
(SW#1-SW#3) 74-1, 75-1 and 76-1, a buffer A group 77-1, and a buffer B group 78-1. In addition, other 
data divisions 7-2 to 7-4 have the same composition as. the above-mentioned data division 7-1. 
[0032] Drawing 4 is the block diagram showing the configuration of the address control section 8-1 of 
drawing 1 . In drawing, the address control section 8-1 is equipped with the address control section 81-1 
in a board, and the switch control section 82-1 in a board. In addition, other address control sections 8-2 
to 8-4 have the same composition as the above-mentioned address control section 8-1. 
[0033] Drawing 5 is the block diagram showing the configuration of the switch 71-1 in a board of 
drawing 3 , In drawing, the switch 71-1 in a board is equipped with switch (SW#1 1-SW#20) 7 la- 1-71 j- 
1. 

[0034] Drawing 6 is drawing showing the example of a configuration of a switch. Drawing 6 (a) shows 
the configuration of switch (SW#1 1-SW#16) 71a-l-71f-l shown in the switch (SW#2, SW#3) 75-1 
shown in drawing 3 , 76-1 , and drawing 5 . Drawing 6 (b) shows the configuration of switch (S W#l 7- 
SW#20) 71g-l-71j-l shown in the switch (SW#1) 74-1 shown in drawing 3 , and drawing 5 . 
[0035] D rawing 7 is the block diagram showing the configuration of the crossbar switch side address 
control section 61-1 shown in drawing 2 . The crossbar switch side address control section 61-1 consists 
of controller 6 1 a- 1 , (Memory A) 6 1 b- 1 , and (Memory B) 6 1 c- 1 . 

[0036] Drawing 8 (a) is drawing showing the content of storage of (Memory A) 61b-l of drawing 7 , 
and drawing 8 (b) is drawing showing the content of storage of (Memory B) 61c-l of drawing 7 . In 
these drawings, the board name (processor #1, processor #2, memory #1, memory #2, I/0#1, 1/0#2, 
I/0#3, 1/0#4) and the port name (a, b) are matched and memorized to (Memory A) 61b-l. 
[0037] Moreover, to (Memory B) 61c- 1, the communications-partner point board name of b port and the 
communications-partner point port name of b port were matched, respectively, arid the communications- 
partner point board name of a port and the communications-partner point port name of a port are 
memorized again. 

[0038] Drawing 9 is the block diagram showing the configuration of the address control section 81-1 in 
a board of drawing 4 . In drawing, the address control section 81-1 in a board consists of controller 81a- 
1, (Memory C) 81b-l, (Memory D) 81c-l, and counter 81d-l-81g-l. 

[0039] Drawing 10 (a) is drawing showing the content of storage of (Memory C) 81b-l of drawing 9 , 
and drawing 10 (b) is drawing showing the content of storage of (Memory D) 81c-l of drawing 9 . In 
these drawings, the value of the c urrent disce rnment bit Sa and 1 the value of the current discernment bit 
Sb* and the value of the discernment bit Sa in front of 1 clock and the value of the discernment bit Sb in 
front of 1 clock are memorized by (Memory C) 81b-l. 

[0040] Moreover, the address information for buffer A group 77-1 and the order information of data 
forwarding, and the address information and the order information of data forwarding for buffer B group 
78-1 are memorized by (Memory D) 81c-l. 

[0041] Here, address information AA1, AA2, AA3, and AA4 and .... show the content of an address-line 
sign^ to the data included in the buffer A group 77-1 , and the order information NAA1 , 

NAA2, NAA37and NAA4 of data forwarding and .. show how many the data sent to the content of a 
corresponding address-line signal and coincidence have been sent as data of an eye from a block head. 
[0042] Address information AB1, AB2, AB3, and AB4 and .... show the content of an address-line 
signal sent in relation to the data included in the buffer B group 78-1 , and the order information NAB 1 , 
NAB2, NAB3, and NAB4 of data forwarding and .. show how many the data sent to the content of a 
corresponding address-line signal and coincidence have been sent as data of an eye from a block head. 
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[0043] Drawing 1 1 is drawing showing the switch (SW#1-SW#3) 74-1 to 76-1 of drawing 3 by the 
switch control section 82-1 in a board of drawing 4 , and control of drawingj, of switch (SW#1 1- 
SW#20)71a-l-71j-l. 

[0044] When connecting with Port c from the port a of the switch 71-1 in a board shown in drawing j 
and drawin g 5 (a->c), and when connecting with Port d from Port b (b->d), the switch control section 
82-1 in a board It controls so that switch (SW#1 1) 71a-l, switch (SW#13) 71c-l 9 switch (SW#16) 71f-l, 
and switch (SW#18) 71h-l are connected to the "0" sides. It controls so that switch (SW#12) 71b-l and 
switch (SW#17) 71g-l are connected to the "1" side. 

[0045] At this time, a switch (SW#1-SW#3) 74-1 to 76-1, switch (SW#14) 71d-l, switch (SW#15) 71e- 
1, switch (SW#19) 711-1, and switch (SW#20) 71j-l may be connected to any by the side of "1" a side 
and "0", respectively. In drawing 1 1 , "-" shows this condition. 

[0046] When connecting with Port e from the port a of the switch 71-1 in a board (a->e), and when 
connecting with Port f from Port b (b->f), the switch control section 82-1 in a board It controls so that a 
switch (SW#2) 75-1, a switch (SW#3) 76-1, switch (SW#1 1) 71a-l , and switch (SW#20) 71j-l are 
connected to the "0" sides. It controls so that switch (SW#12) 71b-l, switch (SW#13) 71c-l, switch 
(SW#16) 71f-l, and switch (SW#19) 71i-l are connected to the "1" side. 

[0047] At this time, a switch (SW#1) 74-1, switch (SW#14) 71d-l, switch (SW#15) 71e-l, switch 
(SW#17) 71g-l, and switch (SW#18) 71h-l may be connected to any by the side of "1" a side and "0", 
respectively. 

[0048] When connecting with Ports c and d from the port a of the switch 71-1 in a board (a->c, d), the 
switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to the "0" sides. The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#1 1) 71a-l moreover, to the "1" "0" side a side Switch 
(SW#13) 71c-l to "1", and "0" either [ of near ] and "0" side Switch (SW#14) 71d-l to "0" sides or "1" 
side and "0" side Switch (SW#17) 71g-l controls so that switch (SW#18) 71h-l is connected to "1", and 
"0" either [ of near ] and " 1 " side alternately with a repeat at " 1 " side or " 1 " side and "0" side, 
respectively. 

[0049] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b- 1, switch (SW#15) 71e-l, switch 
(SW#16) 71f-l, switch (SW#19) 7H-1, and switch (SW#20) 71j-l may be connected to any by the side 
of "1" a side and "0", respectively. 

[0050] When connecting with Ports e and f from the port a of the switch 71-1 in a board (a->e, f), the 
switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to the "0" sides. The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#1 1) 71a-l moreover, to the "1" "0" side a side Switch 
(SW#13) 71c-l to "1", and "0" either [ of near ] and "1" side Switch (SW#14) 71d-l to "1" side or "1" 
side and "0" side Switch (SW#19) 71i-l controls so that switch (SW#20) 71j-l is connected to "1", and 
"0" either [ of near ] and "1" side alternately with a repeat at "1" side or "1" side and "0" side, 
respectively. 

[0051] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b-l, and switch (SW#15-SW#18) 71e-l- 
71h-l may be connected to any by the side of "1" a side and "0", respectively. 

:[0052] When connecting with Ports c and d from the port b of the switch 71-1 in a board (b->c, d), the 
switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to the "0" sides; The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#12) 71b-l moreover, to the "1" "0" side a side Switch 
(SW#15, SW#17) 71e-l and 71g-l to "1", and "0" either [ of near ] and "0" side It controls so that 
switch (SW#16, SW#18) 71f-l and 71h-l are connected to "0" sides or "1" side and "0" side alternately 
with a repeat, respectively. 

[0053] At this time, a switch (SW#1) 74-1, switch (SW#1 1) 71a-l, switch (SW#13) 71c-l, switch 
(SW#14) 71d-l, switch (SW#19) 7H-1, and switch (SW#20) 71j-l may be connected to any by the side 
of " 1 " a side and "0", respectively. 

[0054] When connecting with Ports e and f from the port b of the switch 71-1 in a board (b->e, f), the 
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switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to the "0 M sides. The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#12) 71b-l moreover, to the "1" "O" side a side Switch 
(SW#15) 71e-l to "1", and "0" either [ of near ] and "1" side Switch (SW#16) 71f-l to 1 side or "1" 
side and "0" side Switch (SW#19) 7H-1 controls so that switch (SW#20) 71j-l is connected to H V\ and 
"0" either [ of near ] and "0" side alternately with a repeat at "0" sides or "1" side and "0" side, 
" respectively. 

y [0055] At this time, a switch (SW#1) 74-1, switch (SW#1 1) 71a-l, switch (SW#13) 71c-l, switch 
(SW#14) 71d-l, switch (SW#17) 71g-l, and switch (SW#18) 71h-l may be connected to any by the side 
of "1 M a side and "0", respectively. 

[0056] When connecting with Port a from the ports c and d of the switch 71-1 in a board (c, d->a), the 
switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to the "1" side. The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#1 1) 71a-l moreover, to the "0" "1" side a side Switch 
(SW#13) 71c-l to "0" sides or "1" side and "0" side Switch (SW#14) 71d-l to "1", and "0" either [ of 
• near ] and "0" side Switch (SW#17) 71g-l controls so that switch (SW#18) 71h-l is connected to "P 
side or " 1 " side and "O 1 ' side alternately with a repeat at "1", and "0" either [ of near ] and "1" side, 
respectively. 

[0057] At this time, a switch (SW#1) 74-1, switch (SW#12) 71b-l, switch (SW#15) 71e-l, switch 
(SW#16) 71f-l, switch (SW#19) 71i-l, and switch (SW#20) 71j-l may be connected to any by the side 
of "P a side and M 0 n , respectively. 

[0058] When connecting with Port b from the ports c and d of the switch 71-1 in a board (c, d->b), the 
switch control section 82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 
76-1 are connected to die M 1 " side. The switch control section 82-1 in a board synchronizes with the 
clock of a crossbar switch 5. Switch (SW#12) 71b-l moreover, to the "0 n "1" side a side Switch 
(SW#15) 71e-l to "0" sides or "1" side and "0" side Switch (SW#16) 71f-l to "1", and "0" either [ of 
near ] and M 0 M side Switch (SW#19) 71i-l controls so that switch (SW#20) 71j-l is connected to "0" 
sides or " 1 " side and "0" side alternately with a repeat at " 1 and "0" either [ of near ] and "0" side, 
respectively. 

[0059] At this time, a switch (S W# 1) 74-1, switch (S W# 1 1 ) 7 1 a- 1 , switch (S W# 1 3) 7 1 c- 1 , switch 
(SW#14) 71d-l, switch (SW#17) 71g-l, and switch (SW#18) 71h-l may be connected to any by the side 
of "P a side and M 0", respectively. 

[0060] When connecting with the output side of the switch 71-1 in a board, the switch control section 
82-1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 76-1 are connected to 
the "0" sides. 

[0061] At this time, a switch (SW#1) 74-1 and switch (SW#1 1-SW#20) 71a-l-71j-l may be connected 
to any by the side of " l n a side and "0", respectively. 

[0062] When connecting with the input side of the switch 71-1 in a board, the switch control section 82- 
1 in a board is controlled so that a switch (SW#2) 75-1 and a switch (SW#3) 76-1 are connected to the 
"P side. 

[0063] At this time, a switch (SW#1) 74-1 and switch (SW#1 1-SW#20) 71a-l-71j-l may be connected 
to any by the side of "1 " a side and "0", respectively. 

[0064] When the switch 71-1 in a board is connected to the output of the buffer A group 77-1, the switch 
control section 82-1 in a board is controlled so that a switch (SW#1) 74-1 is connected to the "1" side. 
[0065] At this time, a switch (SW#2, SW#3) 75-1, 76-1, and switch (SW#1 1-SW#20) 71a-l-71j-l may 
be connected to any by the side of "1" a side and "0", respectively. 

[0066] When the switch 71-1 in a board is connected to the output of the buffer B group 78-1, the switch 
control section 82-1 in a board is controlled so that a switch (SW#1) 74-1 is connected to the "0" sides. 
[0067] At this time, a switch (SW#2, SW#3) 75-1, 76-1, and switch (SW#1 1-SW#20) 71a-l-71j-l may 
be connected to any by the side of "P a side and "0", respectively. 

[0068] With reference to these drawing 1 - drawing 1 1 , the crossbar switch equipment 1 by one 
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example of this invention is explained. It connects with each port of a crossbar switch 5, and the I/O 
board (#1 -#4) 4-1 to 4-4 is using only a part for one port of a crossbar switch 5. 

[0069] On the other hand, it connects with each port of a crossbar switch 5 through the crossbar switch 
side I/O section 6-1 to 6-4 shown in drawing 2 , and the processor board 2-1 , 2-2 and the memory board 
3-1 , and 3-2 are using a part for two ports of a crossbar switch 5. 

[0070] The crossbar switch side I/O section 6-1 to 6-4 is connected to the data division 7-1 to 7-4 and 
the address control section 8-1 to 8-4 in each board shown in drawin g 3 and drawing 4 . In the crossbar 
switch side I/O section 6-1 to 6-4, after are vacant with a discernment bit styd checking a port to the 
transfer request via the conventional crossbar switch^ the propeety-ef-a transfer is answered, or a transfer 
request is performed to the crossbar switch side address control section 61-1 to which the suitable board 
was connected in response to the transfer request from the connected board. 

[0071] The data division 7-1 to 7-4 in each board shown in drawin g 3 consist of the switch 74-1 for data 
distribution, 75- 1 , 76- 1 , two buffer A groups 77- 1 , and a buffer B group 78- 1 . The address control 
section 8-1 to 8-4 in each board shown in drawing 4 consists of an address control section 81-1 in a 
board, and a switch control section 82-1 in a board. 

[0072] from two or more interconnect of switch 71a-l-71j-l which shows the switch 71-1 in a board of 
data division 7-1 to 7-4 to drawing 5 — becoming — the directions from the switch control section 82-1 
in a board - being based - each - switch 71a-l-71j-l is changed. Without gathering the input data to 
each board for every port, and the conventional board being conscious of data width of face, the buffer 
A group 77-1 and the buffer B group 78-1 hold data by 256-bit width of face so that data can be 
received. 

[0073] The address control section 8 1-1 in a board of the^address control section 8-1 to 8-4 As shown in 
drawing 9 , the address line and the discernment bit line (Sa, Sb) to a crossbar switch 5, Conventionally 
which are indicated to be a and b port discernment line to drawing 40 The signal line to the controller 
22-1 of equipment, The signal line for data incorporation timing to the buffer A group 77-1 and the 
buffer B group 78-1, It connects with the 128-bit buffer 72-1 of the preceding paragraph, and the signal 
line for data incorporation timing of 73-1 conventionally at the signal line for data incorporation timing 
to the input buffer 23-1 of equipment, respectively. 

[0074] The address control section 81-1 in a board updates a discernment bit in response to the transfer 
request from the controller 22-1 of equipment conventionally, and performs a transfer request to a 
crossbar switch 5 side. Moreover, the address control section 81-1 in a board recognizes the width of 
face and the port of data which are transmitted from the information on a discernment bit in response to 
the transfer request from a crossbar switch 5 side, incorporates data to the buffer A group 77-1 and the 
buffer B group 78-1 , and transmits the data to the timing of the opening of the data I/O section of 
equipment conventionally. 

[0075] The switch control section 82-1 in a board will direct by changing to a required switch with 
reference to the content shown in drawing 1 1 , if the directions from the address control section 81 -1 in a 
board are received. 

[0076] If drawing 7 is referred to, the configuration of the address control section 61-1 in the crossbar 
switch side I/O section 6-1 shown in drawing 2 is shown, and the address control section 61-1 consists 
of controller 61a-l, (Memory A) 61b-l, and (Memory B) 61c-l. 

[0077] (Memory A) 61b-l becomes a means for getting to know whether the configuration environment 

of the crossbar switch equipment 1 whole is memorized, and [referring to drawi ng 8 (a)] and the 

corresponding communications partner have the possibility of a 256-bit width-of-face transfer. In case 

(Memory B) 61c- 1 memorizes a partner's board name and port name under communication link now and 

it transmits the signal of [refer to drawing 8 (b)] and the address line, it is referred to. 

[0078] If drawing 9 is referred to, the detailed configuration of the address control section 81-1 in a 

board shown in drawing 4 is shown, and the address control section 81-1 in a board consists of 

controller 8 1 a- 1 , (Memory C) 8 1 b- 1 , (Memory D) 8 1 c- 1 , and counter 8 1 d- 1 -8 1 g- 1 . 

[0079] (Memory C) 81b-l becomes a means for contreHer8-larJ to get to know that from which the 

value in front of 1 clock of the discernment bits Sa and Sb was held, and the value changed with [refer to 
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drawing 10 (a)] and an applicable clock. 

[0080] (Memory D) 81c-l the contents AA1, AA2, AA3, and AA4 of an address signal sent with the 
data of the buffer A group 77-1 of data division 7-1, and the buffer B group 78-1, AB1, AB2, AB3 
and AB4, and .. simultaneous — sending - having had — data - specifying — record — NAA — one — 
NAA -- two - NAA - three - NAA - four .... NAB -- one - NAB - two - NAB - three - NAB - 
four holding - [— drawing 10 — b — ) — reference — ] . 

[0081] Counter 8 1 d- 1 -8 1 g- 1 shows the data of which offer the data of what position of a block in the 
data input section of equipment conventionally with whether close is, respectively to the buffer A group 

77- 1 and the buffer B group 78-1. 

[0082] When sending die clock for data incorporation to the buffer A group 77-1 and the buffer B group 

78- 1, this Count-up directions are outputted to counter 81d-l which corresponds simultaneously, and 
81f-l. When sending data incorporation directions to the buffer of the data input section of equipment 
conventionally Simultaneously, output count-down directions to counter 81d-l and 81f-l, and count-up 
directions are outputted to counter 81e-l and 81g-l, respectively. It realizes by sending zero reset 
directions to counter 81e-l and 81g-l conventionally with data incorporation directions of the last of the 
block data to the buffer of the data input section of equipment. 

[0083] Drawing 12 - drawing 15 are flow charts which show the actuation of the crossbar switch side 
address control section 61-1 shown in drawing 2 and drawing 7 , and drawing 16 - drawing 23 are flow 
charts which show the actuation of the address control section 81-1 in a board shown in drawing 4 and 
drawing 9 . 

[0084] With reference to these drawing 1 - drawing 23 > actuation of the crossbar switch equipment 1 by 
one example of this invention is explained. In addition, performing the program of the control memory 
which each control section does not illustrate can also be realized, and actuation of the above-mentioned 
flow chart has usable ROM (read-only memory) etc. as a control memory. 
[0085] Drawing 12 - drawing 15 show actuation in case the processor board 2-1 by which direct 
continuation was carried out to the crossbar switch side address control section 61-1 performs a transfer 
request. In this case, the crossbar switch side address control section 61-1 will check the empty situation 
of the port of a self-circuit with reference to a discernment bit, if the processor board 2-1 connected is a 
256-bit board when a transfer request is received through the address line from the address control 
section 81-1 in a board of the address control section 8-1 of the processor board 2-1 ( drawing 12 step 
SI) ( drawing 12 step S2) ( drawing 12 step S3). 

[0086] If 256 bits of ports of a crossbar switch 5 are securable ( drawing 12 step S4) (i.e., if two ports of 
the crossbar switch 5 to which the crossbar switch side I/O section 6-1 is connected are securable), the » ' 
crossbar switch side address control section 61-1 will check the maximum data width of face of a 
communications partner with reference to (Memory A) 61b-l ( drawing 12 step S5). 
[0087] The crossbar switch side address control section 61-1 will send a transfer request to the two 
address lines corresponding to the ports a and b of a communications partner, if the maximum data 
width of face of the communications partner is 256-bit width of face ( drawing 12 step S6) ( drawing 12 
step S7), and if it is 128 bits, it will send a transfer request to the address line (1) corresponding to the 
port of a communications partner ( drawing 12 step S 1 2). 

[0088] The crossbar switch side address control section 61-1 will relay the signal to the address control 
section 81-1 in a board of the processor board 2-1, if Transfer O.K. comes on the contrary from both two 
address lines ( drawing 12 step S8). The crossbar switch side address control section 61-1 relays a signal 
in the path same till transfer termination henceforth ( drawing 12 step S9). 

[0089] On the other hand, the crossbar switch side address control section 61-1 changes the discernment 
bit corresponding to one of ports into M 0" by the approach decided beforehand, when there is transfer 
O.K. only from the one address line ( drawing 14 step SI 8) ( drawing 14 step SI 9). 
[0090] A discernment bit secures the near path of "1" and the crossbar switch side address control 
section 61-1 relays a transfer O.K. signal to the address control section 81-1 in a board of the processor 
board 2- 1 ( drawing 14 step S20). 

[0091] In this case, the crossbar switch side address control section 61-1 records the path and phase hand 
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information which were secured to (Memory B) 61c-l ( drawing 14 step S20). Henceforth, with 
reference to the path and phase hand information which were recorded on (Memory B) 61c-l , it checks 
afiout the signal from the address control section 81-1 in a board, and if it is a signal from the same 
communications partner, the junction of the signal will be continued till transfer termination ( drawing 
H step S21). In addition, if the crossbar switch side address control section 61-1 becomes transfer 
termination, it will eliminate the path information on (Memory B) 61c-l simultaneously ( drawing 14 
step S22). 

[0092] The crossbar switch side address control section 61-1 relays the signal to the address control 
section 81-1 in a board of the processor board 2-1 , when a transfer failure comes on the contrary from 
both address lines ( drawing 14 step S23) ( drawing 14 step S24). 

[0093] On the other hand, if the port of the processor board 2-1 can secure only 128-bit width of face 
( drawing 12 step S10), the crossbar switch side address control section 61-1 is chosen by the approach 
which was able to determine the one address line of a partner beforehand, and sends a transfer request 
( drawing 12 step SI 1). 

[0094] If Transfer O.K. comes on the contrary to the transfer request ( drawing 14 step SI 8), the 
crossbar switch side address control section 61-1 will secure a path like the above ( drawing 14 step 
S20), and will relay Transfer O.K. to the address control section 81-1 in a board of the processor board 
2-1 ( drawing 14 step S21). 

[0095] Also in this case, the crossbar switch side address control section 61-1 records the path and phase 
hand information which were secured to (Memory B) 61c-l ( drawing 14 step S20). Henceforth, with 
reference to the path and phase hand information which were recorded on (Memory B) 61c-l , it checks 
about the signal from the address control section 81-1 in a board, and if it is a signal from the same 
communications partner, the junction of the signal will be continued till transfer termination ( drawing 
14 step S21). In addition, if the crossbar switch side address control section 61-1 becomes transfer 
termination, it will eliminate the path information on (Memory B) 61c- 1 simultaneously ( drawing 14 
step S22). 

[0096] The crossbar switch side address control section 61-1 relays the signal to the same address 
control section 81-1 in a board, also when a transfer failure comes on the contrary ( drawing 14 step 
S23) ( drawing 14 step S24). 

[0097] When the port of the processor board 2-1 is not 256 bits ( drawing 12 step S2), the crossbar 
switch side address control section 61-1 relays the signal of a transfer request to the address line 
according to the data width of face of a communications partner with reference to (Memory A) 61b-l 
( drawing 13 step SI 3). 

[0098] The crossbar switch side address control section 61-1 will relay Transfer O.K. to the address 
control section 81-1 in a board of the processor board 2-1 like the above, if Transfer O.K. comes on the 
contrary to the transfer request ( drawing 13 step SI 4). Henceforth, the crossbar switch side address 
control section 61-1 continues the junction of the signal till transfer termination ( drawing 13 step SI 5). 
[0099] The crossbar switch side address control section 61-1 relays the signal to the same address 
control section 81-1 in a board, also when a transfer failure comes on the contrary ( drawing 13 step 
SI 6) f drawing 13 step S17). 

[0100] As for drawing 15 , the crossbar switch side address control section 61-1 shows actuation of a 
carrier beam case for the transfer request from the crossbar switch 5 side. In this case, the crossbar 
switch side address control section 61-1 will check the empty situation of the port of a self-circuit with 
reference to a discernment bit, if a transfer request is received from a crossbar switch 5 side ( drawing 1 5 
step S3 1) ( drawing 15 step S32). 

[0101] If the processor board 2-1 to which the crossbar switch side address control section 61-1 is 
connected is a 256-bit board ( drawing 15 step S3 3), a transfer request will judge whether it came from 
the two address lines ( drawing 15 step S34). 

[0102] It investigates whether the crossbar switch side address control section 61-1 can secure the port 
of a transfer request, if the transfer request is coming from the two address lines ( drawing 15 step S35). 
If reservation of the port of a transfer request is possible for the crossbar switch side address control 
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section 61-1 , by both changing the discernment bits Sa and Sb into "l", it will secure ( drawing 15 step 
S36), and Transfer O.K. will be returned through the address line corresponding to the secured 
discernment bit ( drawing 1 5 step S37). 

[0103] The crossbar switch side address control section 61-1 transmits a transfer request to the address 
control section 81-1 in a board ( drawing 15 step S3 8), a transfer path and partner information are 
memorized to (Memory B) 61c-l, and henceforth, with reference to the content of (Memory B) 61c-l, if 
the signal from the applicable address line is a signal from an applicable port, it will relay this to the 
address control section 81-1 in a board ( drawing 15 step S39). 

[0104] At this time, the address control section 81-1 in a board is an address signal from the data transfer 
point of a port, when 1-bit a and b port discernment line are "0", and it identifies that it is an address 
signal from the data transfer point of b port at the time of " 1 

[0105] The crossbar switch side address control section 61-1 clears the content of (Memory B) 61c-l 
after transfer termination, and the discernment bit changed into "1 " is returned ( drawing 15 step S40). 
[0106] If the processor board 2-1 connected is vacant as for (the drawing 15 step S3 3) and a 
corresponding port on the 128-bit board ( drawing 15 step S41), the crossbar switch side address control 
section 61-1 will relay a transfer request as it is, and will relay and return the answerback to the empty 
situation of equipment conventionally ( drawing 15 step S42). Henceforth, the crossbar switch side 
address control section 61-1 performs the same actuation as the above ( drawing 15 steps S38-S40). 
[0107] If the corresponding port is not vacant ( drawing 1 5 step S41), if the port is not vacant while the 
transfer request is not coming from the two address lines ( drawing 15 steps S34 and S43), or if the 
crossbar switch side address control section 61-1 cannot secure the port of a transfer request ( drawing 
15 step S44), it returns a transfer failure in a path with a transfer request ( drawing 15 step S47). 
[0108] One crossbar switch side address control section 61-1 will change the discernment bit 
corresponding to an empty port into "l", if the port of a transfer request can be secured when a transfer 
request does not come from the two address lines ( drawing 15 step S43), or if the port of a transfer 
request can secure while the transfer request is coming from the two address lines ( drawing 15 step 
S44^ ( drawing 15 step S45V 

[0109] The crossbar switch side address control section 61-1 returns Transfer O.K. using the address 
line corresponding to the secured port ( drawing 15 step S46), and performs the same actuation as the 
above henceforth ( drawing 1 5 steps S38-S40). 

[0110] Actuation of the address control section 81-1 (not mounted in the 128-bit board) in a board of the 
address controller section 8-1 of processor board 2- is shown in drawing 16 - drawing 23 . In this case, if 
a transfer request is received from the controller 22-1 (refer to drawing 40 ) of equipment conventionally 
by which direct continuation was carried out ( drawing 16 step S5 1), the address control section 81-1 in 
a board will check that the ports c and d of the switch 71-1 in a board of the data division 7-1 of the 
processor board 2-1 are not used, and will relay a transfer request as it is ( drawing 16 step S52). When 
used, a transfer failure is returned to a controller 22-1 . 

[0111] Then, if the address control section 81-1 in a board receives the advice of transfer O.K. from the 
destination, and checks a discernment bit ( drawing 17 steps S61 and S62) and a 256-bit band can be 
secured If it is Sa=l and Sb=l ( dra wing 17 step S63), to the switch control section 82-1 in a board so 
that data can be directly sent out to this namely, a path That is, reservation of c->a and a d->b path and 
modification for a switch (SW#2, #3) 75-1 and the sending-area path of 76-1 are directed ( drawing 17 
step S64). 

[0112] Then, the address control section 81-1 in a board transmits the clock of a crossbar switch 5 to the 
output buffer 24-1 (refer to drawing 40 ) of equipment conventionally, and enables sending out of a ** 
clock and new data on a crossbar switch 5 ( drawing 1 7 step S65). 

[0113] The address control section 81-1 in a board relays the address-line signal from a controller 22-1 
as it is till the completion of a transfer ( drawing 1 7 step S66), and returns the discernment bits Sa and 
Sb to "0" taking advantage of the completion signal of a transfer having been sent from the controller 
22-1 ( drawing 17 step S67). 

[0114] The address control section 81-1 in a board will direct to operate in the mode which changes a 
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path to the switch control section 82-1 in a board for every clock so that data can be sent in an order 
from c and d, if only 128 bits of bands are securable ( drawing 17 step S68) (i.e., if discernment bits are 
Sa=l and Sb=0), or if discernment bits are Sa=0 and Sb=l ( drawing 1 8 step S74). 
[0115] When discernment bits are Sa=l and Sb=0, the address control section 81-1 in a board directs 
reservation of a c->a path, and modification to a switch (SW#2, #3) 75-1 and the sending area of 76-1 to 
the switch control section 82-1 in a board ( drawing 17 step S69). 

[0116] Henceforth, it is directed to the switch control section 82-1 in a board that the address control 
section 81-1 in a board changes the path of c->a, and the path of d->a for every clock of a crossbar 
switch 5 ( drawing 17 step S70). The address control section 81-1 in a board transmits the clock of a 
crossbar switch 5 to the output buffer 24-1 of equipment once conventionally at 2 times, and enables 
sending out of data new once on a crossbar switch 5 at two clocks ( drawing 17 step S71). 
[0117] The address control section 81-1 in a board relays the address-line signal from a controller 22-1 
as it is till the completion of a transfer ( drawing 1 7 step S72), and returns the discernment bit Sa to "0" 
taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 17 step S73). 

[0118] When discernment bits are Sa=0 and Sb=l, the address control section 81-1 in a board directs 
reservation of a c->b path, and modification to a switch (SW#2, #3) 75- 1 and the sending area of 76-1 to 
the switch control section 82-1 in a board ( drawing 1 8 step S75). 

[0119] Henceforth, it is directed to the switch control section 82-1 in a board that the address control 
section 81-1 in a board changes the path of c->b, and the path of d~>b for every clock of a crossbar 
switch 5 ( drawing 1 8 step S76). The address control section 81-1 in a board transmits the clock of a 
crossbar switch 5 to the output buffer 24-1 of equipment once conventionally at 2 times, and enables 
sending out of data new once on a crossbar switch 5 at two clocks ( drawing 18 step S77). 
[0120] The switch control section 82-1 in a board relays the address-line signal from a controller 22-1 as 
it is till the completion of a transfer ( drawing 18 step S78), and returns the discernment bit Sb to "0" 
taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 18 step S79). 

[0121] If the address control section 81-1 in a board cannot secure the above-mentioned band, it relays a 
transfer failure to the controller 22-1 of equipment conventionally, and leaves resending etc. to 
equipment conventionally ( drawing 18 step S80). 

[0122] As for drawing 19 - drawi ng 23 , the address control section 81-1 in a board shows actuation of a 
carrier beam case for the transfer request from the controller 22-1 of equipment conventionally via the 
crossbar switch 5. In this case, the address control section 81-1 in a board investigates the discernment 
bit which changed to " 1 " compared with 1 clock front with reference to (Memory C) 8 lb-1 ( drawing 19 
steps S91 and S92), and recognizes the port to which data are sent. 

[0123] The address control section 81-1 in a board chooses the usable buffer A group 77-1 or the buffer 
B group 78-1 which becomes clear from this information and the check of a path in use, and directs a 
suitable path to the switch control section 82-1 in a board. 

[0124] At this time, when 128 bits of data are sent at a time, it is sending a clock to the buffer 72-1, 73-1 
and the buffer A group 77-1, or the buffer B group 78-1 of the preceding paragraph by turns, and step is 
kept with 256-bit data and it memorizes in the buffer A group 77-1 or the buffer B group 78-1 . 
[0125] In parallel to this, on the other hand, in order that the address control section 81-1 in a board may 
make the controller 22-1 by which direct continuation is carried out receive data, a transfer request is 
sent out. A transfer request is repeated when a controller 22-1 cannot receive data for data from another 
buffer group because of the transfer middle class. 

[0126] When Transfer O.K. comes on the contrary, the address control section 81-1 in a board makes a 
switch (SW#1) 74-1 changed to an applicable buffer side, starts the clock sending to the input buffer 23- 
1 (refer to drawin g 40 ) of equipment conventionally simultaneously, and makes the data in a buffer 
incorporate. However, this clock is sent only when 256-bit data exist in an applicable buffer, referring to 
counter 8 Id- 1-81 g-1. 

[0127] The actuation which sends a control signal is shown in a buffer below from the address control 



httD://www4.iDdl.ipo.RO.ip/cRi-bin/tran_web_c^Lejje 



9/1/04 



US PTO WG 2780 



Page 12 of 18 



section 81-1 in a board when storing data in the buffer of data division 7-L When data are transmitted 
by the transfer partner and 256-bit width of face, the address control section 81-1 in a board sends a data 
incorporation signal to the 128-bit buffer of an applicable buffer group and the preceding paragraph 
synchronizing with the clock by the side of a crossbar switch 5. Simultaneously, the direction where 
counter 81d-l of the address control section 81-1 in a board or counter 81e-l correspond either is 
counted up. 

[0128] Similarly, when having received data by 128 bits, the address control section 81-1 in a board is 
incorporated to the preceding paragraph buffer which corresponds to the timing of 128 bits of low order 
received first. Directions Delivery, While sending a signal to an applicable buffer group to the following 
clock timing by the side of a crossbar switch 5 and depressing old data In accordance with 128 bits of 
high orders which are directly visible through the switch 71-1 in a board, and the data for 128 bits of low 
order which a preceding paragraph buffer has, it incorporates as new data. Simultaneously, the direction 
where counter 81d-l of the address control section 81-1 in a board or counter 81e-l correspond is 
counted up. 

[0129] Conventionally by which direct continuation was carried out from the buffer of data division 7-1, 
data transfer to the data input section of equipment is performed, after the address control section 81-1 in 
a board by which direct continuation was carried out receives the signal of the transfer O.K. from the 
controller 22-1 to an applicable data block. 

[0130] With reference to counter 81d-l-81g-l, this data transfer sends conventionally the usual clock 
signal defined beforehand to the clock line of the buffer of the data input section of equipment, when 
256-biL dala are stored in the buffer group. When there are no 256-bit data in the buffer group, transfer 
of a clock signal is shelved. 

[0131] Namely, when the address control section 81-1 in a board has transmitted data by the transfer 
partner and 256-bit width of face, That is, when the discernment bit is changing with Sa=0 ->1 and Sb=0 
->1 ( drawing 19 step S93), Reservation of a->c and a b->d path and modification for a switch (SW#2, 
#3) 75-1 and the sending-area path of 76-1 are directed to the switch control section 82-1 in a board 
( drawing 19 step S94). 

[0132] The address control section 81-1 in a board will direct to change a switch (SW#1) 74-1 to the 
buffer A group 77-1 to the switch control section 82-1 in a board, if the transfer request to the controller 
22-1 of equipment is O.K. conventionally ( drawing 19 step S95) ( drawing 19 step S96). The address 
control section 81-1 in a board will accumulate the transfer request of the address line in the buffer for 
the addresses for buffer A group 77-1 of (Memory D) 81c-l, if the transfer request to the controller 22-1 
of equipment is NG conventionally ( drawing 19 step S95) ( drawing 19 step S99). 
[01 33] The address control section 81-1 in a board relays address information AAn to corresponding 
data and coincidence conventionally at the controller 22-1 of equipment with reference to Record NAAn 
(n= 1, 2, 3 and 4, ....) and the clock signal of (Memory D) 81c-l, and transmits the clock of a crossbar 
switch 5 of operation to the input buffer 23-1 of each time and conventional equipment as it is ( drawing 
19 step S97). The address control section 81-1 in a board returns the discernment bits Sa and Sb to "0" 
taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 19 step S98). 

[0134] Moreover, the address control section 81-1 in a board checks the connection path of Port b, when 
data are transmitted by the transfer partner and 128-bit width of face ( drawing 20 step SI 00) (i.e., when 
the discernment bit is changing with Sa=0 ->1) ( drawing 20 step SI 01). 

[0135] The address control section 81-1 in a board will direct to change into reservation of a->e and f 
path to the switch control section 82-1 in a board, if Port b is connected to the buffer A group 77-1 
( drawing 20 step S 102) ( drawing 20 step S103). 

[0136] The address control section 81-1 in a board will direct to change a switch (SW#1) 74-1 to the 
buffer B group 78-1 to the switch control section 82-1 in a board, if the transfer request to the controller 
22-1 of equipment is O.K. conventionally ( drawing 20 step S104) ( drawing 20 step S105). The address 
control section 81-1 in a board will accumulate the transfer request of the address line in the buffer for 
the addresses for buffer B group 78-1 of (Memory D) 81c- 1, if the transfer request to the controller 22-1 
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of equipment is NG conventionally ( drawing 20 step S104) ( drawing 20 step S 109). 

[0137] If the address control section 81-1 in a board has data of 256-bit width of face in the buffer B 

group 78-1 ( drawing 20 step SI 06) Record NABn (n= 1, 2, 3 and 4, ....) and the clock signal of 

(Memory D) 81c-l are referred to. Address information ABn is conventionally relayed to corresponding 

data and coincidence at the controller 22-1 of equipment, and the clock of a crossbar switch 5 of 

operation is transmitted to the input buffer 23-1 of each time and conventional equipment as it is 

( drawing 20 step SI 07). The address control section 81-1 in a board returns the discernment bit Sa to 

"0" talcing advantage of the completion signal of a transfer having been sent from the controller 22-1 

( drawing 20 step S 1 08). 

[0138] The address control section 81-1 in a board directs reservation of a->c and d path, and 
modification for a switch (SW#2, #3) 75-1 and the sending-area path of 76-1 to the switch control 
section 82-1 in a board, if Port b is not connected to the buffer A group 77-1 ( drawing 20 step SI 02) 
( drawing 22 step SI 1 9). 

[0139] The address control section 81-1 in a board will direct to change a switch (SW#1) 74-1 to the 
buffer A group 77-1 to the switch control section 82-1 in a board, if the transfer request to the controller 
22-1 of equipment is O.K. conventionally ( drawing 22 step SI 20) ( drawing 22 step SI 21). The address 
control section 81-1 in a board will accumulate the transfer request of the address line in the buffer for 
the addresses for buffer A group 77-1 of (Memory D) 81c- 1, if the transfer request to the controller 22-1 
of equipment is NG conventionally ( drawing 22 step S120) ( drawing 22 step S125). 
[0140] If the address control section 81-1 in a board has data of 256-bit width of face in the buffer A 
group 77-1 ( drawing 22 step SI 22) Record NAAn (n=* 1, 2, 3 and 4, ....) and the clock signal of 
(Memory D) 81c-l are referred to. Address information AAn is conventionally relayed to corresponding 
data and coincidence at the controller 22-1 of equipment, and the clock of a crossbar switch 5 of 
operation is transmitted to the input buffer 23-1 of each time and conventional equipment as it is 
( drawing 22 step S123). The address control section 81-1 in a board returns the discernment bit Sa to 
"0" taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 22 step SI 24), 

[0141] The address control section 81-1 in a board will direct to change into reservation of a->e and f 
path to the switch control section 82-1 in a board, if Port a is connected to the buffer A group 77-1 when 
data are transmitted by the transfer partner and 128-bit width of face ( drawing 21 step SI 10) (i.e., when 
the discernment bit is changing with Sb=0 ->1) ( drawing 21 step SI 1 1) ( drawing 21 step SI 1 2). 
[0142] The address control section 81-1 in a board will direct to change a switch (SW#1) 74-1 to the 
buffer B group 78-1 to the switch control section 82-1 in a board, if the transfer request to the controller 
22-1 of equipment is O.K. conventionally ( drawing 21 step SI 13) ( drawing 21 step SI 14). The address 
control section 81 -1 in a board will accumulate the transfer request of the address line in the buffer for 
the addresses for buffer B group 78-1 of (Memory D) 81c-l , if the transfer request to the controller 22-1 
of equipment is NG conventionally ( drawing 21 step SI 13) ( drawing 21 step SI 1 8). 
[0143] If the address control section 81-1 in a board has data of 256-bit width of face in the buffer B 
group 78-1 ( drawing 2 1 step SI 15) Record NABn (n= 1, 2, 3 and 4, ....) and the clock signal of 
(Memory D) 81c-l are referred to. Address information ABn is conventionally relayed to corresponding 
data and coincidence at the controller 22-1 of equipment, and the clock of a crossbar switch 5 of 
operation is transmitted to the input buffer 23-1 of each time and conventional equipment as it is 
( drawing 21 step SI 16). The address control section 81-1 in a board returns the discernment bit Sb to 
M 0" taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 21 step SI 171 

[0144] The address control section 81-1 in a board directs reservation of a->c and d path, and 
modification for a switch (SW#2, #3) 75-1 and the sending-area path of 76-1 to the switch control 
section 82-1 in a board, if Port a is not connected to the buffer A group 77-1 ( drawing 21 step Sill) 
( drawing 23 step S 1 26). 

[0145] The address control section 81-1 in a board will direct to change a switch (SW#1) 74-1 to the 
buffer A group 77-1 to the switch control section 82-1 in a board, if the transfer request to the controller 
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22-1 of equipment is O.K. conventionally ( drawing 23 step S127) ( drawing 23 step S128). The address 
control section 8 1-1 in a board will accumulate the transfer request of the address line in the buffer for 
the addresses for buffer A group 77-1 of (Memory D) 81c- 1, if the transfer request to the controller 22-1 
of equipment is NG conventionally ( drawing 23 step SI 27) ( drawing 23 step SI 32). 
[0146] If the address control section 81-1 in a board has data of 256-bit width of face in the buffer A 
group 77-1 ( drawing 23 step S129) Record NAAn (n= 1, 2, 3 and 4, ....) and the clock signal of 
(Memory D) 81c-l are referred to. Address information AAn is conventionally relayed to corresponding 
data and coincidence at the controller 22-1 of equipment, and the clock of a crossbar switch 5 of 
operation is transmitted to the input buffer 23-1 of each time and conventional equipment as it is 
( drawing 23 step SI 30). The address control section 81-1 in a board returns the discernment bit Sb to 
"0" taking advantage of the completion signal of a transfer having been sent from the controller 22-1 
( drawing 23 step SI 31). 

[0147] Drawing 24 is drawing in which showing a division in the case of the data transfer in the crossbar 
switch equipment 1 by one example of this invention. In drawing, CI shows the case where a 256-bit 
band . can be securedjn caseJ256^bitdata are transmitted to a 256-bit port, C2 shows the case where a 
^jL'b* 1 . band ca n be secu redin-case~2£6-bit data are transmitted _tpji]'7gfi-'hit port, and in case C3 
fr^smits 256-bit data to a 2^-WtE2rt, it shows the case wh^ere a j band is not securable. 
[0148] C4 shows the case where a 128-bit band can be secured in case 128-bit data are transmitted to a 
256-bit port, and in case C5 transmits 128-bit data to a 256-bit port, it shows the case where a band is 
not securable. 

[0149] C6 shows the case where a 128-bit band can be secured in case 256-bit data are transmitted to a 
128-bit port, and in case C7 transmits 256-bit data to a 128-bit port, it shows the case where a band is 
not securable. 

1 [0150] C8 shows the case where a 128-bit "band can be secured in case 128-bit data are transmitted to a 
128-bit port, and in case C9 transmits 128-bit data to a 128-bit port, it shows the case where a band is 
! not securable. / 

[015 1] In case drawing 25 transmits the 256-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing actuation of a requestor side when a 256-bit band is securable (in the case of 
CI), and in case drawing 26 transmits the 256-bit data based on one example of this invention to a 256- 
bit port, it is drawing showing the actuation by the side of supply when a 256-bit band is securable (in 
the case of CI). 

[01 52] In case drawing 27 transmits the 256-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing actuation of a requestor side when a 128-bit band is securable (in the case of 
C2), and in case drawing 28 transmits the 256-bit data based on one example of this invention to a 256- 
bit port, it is drawing showing the actuation by the side of supply when a 128-bit band is securable (in 
the case of C2). 

[01 53 ] In case drawing 29 transmits the 256-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing actuation of a requestor side when a band is not securable (in the case of C3), 
and in case drawing 30 transmits the 256-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing the actuation by the side of supply when a band is not securable (in the case 
ofC3). v 

[01 54] In case drawing 3 1 transmits the 128-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing actuation of a requestor side when a 128-bit band is securable (in the case of 
C4), and in case drawing 32 transmits the 128-bit data based on one example of diis invention to a 256- 
bit port, it is drawing showing the actuation by the side of supply when a 128-bit band is securable (in 
the case of C4). 

[0 1 55] In case drawing 33 transmits the 1 28-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing actuation of a requestor side when a band is not securable (in the case of C5), 
and in case drawing 34 transmits the 128-bit data based on one example of this invention to a 256-bit 
port, it is drawing showing the actuation by the side of supply when a band is not securable (in the case 



ofC5). 
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[0156] In case drawing 35 transmits the 256-bit data based on one example of this invention to a 128-bit 
port, it is drawing showing actuation of a requestor side when a 128-bit band is securable (in the case of 
C6), and in case drawing 36 transmits the 256-bit data based on one example of this invention to a 128- 
bit port, it is drawing showing the actuation by the side of supply when a 128-bit band is securable (in 
the case of C6). 

[01 57] In case drawing 37 transmits the 256-bit data based on one example of this invention to a 128-bit 
port, it is drawing showing actuation of a requestor side when a band is not securable (in the case of C7), 
and in case drawing 38 transmits the 256-bit data based on one example of this invention to a 128-bit 
port, it is drawing showing the actuation by the side of supply when a band is not securable (in the case 
ofC7). 

[0158] With reference to these drawing 1 - drawing 1 1 and drawing 24 - drawing 38, the data transfer 
using the crossbar switch equipment 1 by one example of this invention is explained. In addition, in the 
case of C8 and C9 which are shown in drawing 24, it is the conventionally same environment as 
equipment, and since it is obvious, the actuation is not explained especially. 

[0159] First, in case 256-bit data are transmitted to a 256-bit port, when a 256-bit band can be secured 
(in the case of CI), If there is a transfer request from the controller 22-1 of equipment conventionally 
when the discernment bits Sa and Sb are "0" in both requestor sides (processing C 1-1) The address 
control section 81-1 in a board makes the discernment bits Sa and Sb both "1 M , and sends out a transfer 
request (processing C 1-2 (Sa=0 ->1, Sb=0 ->!)). Here, in both supply sides, the discernment bits Sa and 
Sb are "0" at processing C-l and the time of C-2. 

[0160] Then, the crossbar switch side address control section 61-1 of a requestor side sends out a 
transfer request to the two address lines of a communications partner, if the discernment bits Sa and Sb 
become both "1." The crossbar switch side address control section 61-1 by the side of supply detects the 
transfer request of the two address lines. At this time, in a requestor side, the discernment bits Sa and Sb 
are "1" and supply sides, and are "0" (processing C 1-3). 

[0161] Since the discernment bits Sa and Sb are "0", both the crossbar switch side address control 
sections 61 - 1 by the side of supply answer Transfer O.K. to both two address lines, both set the 
discernment bits Sa and Sb to " 1 " (Sa=0 ->1, Sb=0 ->1) simultaneously, and send out a transfer request 
to a board. Then, the address control section 81-1 in a board by the side of supply directs routing of a->c 
and b->d to the switch control section 82-1 in a board (processing C 1-4). 

[0162] The address control section 81-1 in a board by the side of supply transmits a transfer request to 
the controller 22-1 of equipment conventionally. If Transfer O.K. is checked from both two address 
lines, the crossbar switch side address control section 61-1 of a requestor side will both consider the 
discernment bits Sa and Sb as as [ "1" ], and will transmit Transfer O.K. to a board (processing C 1-5). 
[0163] The switch control section 82-1 in a board of a requestor side directs routing of a->c and b->d to 
the switch control section 82-1 in a board, and directs to make a switch (SW#2, SW#3) 75-1 and 76-1 
into a sending area (processing C 1-6). 

[0164] The switch control section 82-1 in a board of a requestor side sends out data, if directed setting 
out is performed. The switch control section 82-1 in a board by the side of supply receives the sent data 
by the buffer A group 77-1 (processing C 1-7). 

[0165] The data input section of equipment incorporates the address control section 81-1 in a board by 
the side of supply conventionally from a buffer group, and it does not have inner data, or checks 
incorporation termination (processing C 1-8). 

[0166] The address control section 81-1 in a board by the side of supply sends the address to the 
controller of equipment conventionally after a check. The crossbar switch side address control section 
61-1 directs to set a switch (SW#1) 74-1 as the buffer A group 77-1 (processing C 1-9). 
[0167] The address control section 81-1 in a board of a requestor side returns the discernment bits Sa 
and Sb to "0" after the completion of sending out (Sa=l ->0, Sb=l ->0), and the address control section 
81-1 in a board by the side of supply returns the discernment bits Sa and Sb to "0" after the completion 
of a transfer (refer to drawing 25 and drawing 26). (Sa=l ->0, Sb=l ->0) (processing C 1-10) 
[0168] In case 256-bit data are transmitted to a 256-bit port, when a 128-bit band can be secured (in the 
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case of C2), a requestor-side and supply side performs the above-mentioned processing C 1-1 - C 1-3. 
[0169] After that, the crossbar switch side address control section 61-1 by the side of supply answers 
Transfer O.K. to the address line of the side which recognizes and is vacant in seeing the discernment 
bits Sa and Sb and Port a or Port b using it, sets to " 1 H (Sa=0 ->1 or Sb=0 ->1) the discernment bits Sa 
and Sb which correspond simultaneously, and sends out a transfer request to a board (processing C 2-1). 
[0170] The address control section 81-1 in a board by the side of supply directs to secure the path to a 
buffer group securable from the port secured to the switch control section 82-1 in a board. If Transfer 
O.K. is checked from one side of the two address lines, the crossbar switch side address control section 
61-1 of a requestor side will set to "0" the discernment bits Sa and Sb of the direction to which Transfer 
O.K. did not come (0 l-> 1, l->0, or 1), and will transmit Transfer O.K. to a board (processing C 2-2). 
[0171] The address control section 81-1 in a board of a requestor side transmits Transfer O.K. to the 
controller 22-1 of equipment conventionally, and directs to make a switch (SW#2, SW#3) 75-1 and 76-1 
the switch control section 82-1 in a board at a sending area (processing C 2-3). 

[0172] The switch control section 82-1 in a board of a requestor side is c->a to the switch control section 
82-1 in a board, or b, d->a or Routing of b is directed and new data are conventionally required once of 
two clocks at the output section of equipment. A transfer request is conventionally transmitted to the 
controller 22-1 of equipment, the switch control section 82-1 in a board switches switch (SW#1 1) 71a-l 
or switch (SW#12) 71b-l for every clock, and the address control section 81-1 in a board by the side of 
supply secures the path which sends data to the high order lower bit of a buffer group in order 
(processing C 2-4). 

[0173] The switch control section 82-1 in a board of a requestor side sends out data, if directed setting 
out is performed. The switch control section 82-1 in a board by the side of supply receives the sent data 
by the buffer A group 77-1 or the buffer B group 78-1 (processing C 2-5). Henceforth, a requestor-side 
and supply side performs the above-mentioned processing C 1-8 - C 1-10 (refer to drawing 27 and 
drawing 28). 

[0174] In case 256-bit data are transmitted to a 256-bit port, when a band cannot be secured (in the case 
of C3), a requestor-side and supply side performs the above-mentioned processing C 1-1 - C 1-3. 
[0175] After that, the crossbar switch side address control section 61-1 by the side of supply recognizes 
that see the discernment bits Sa and Sb and Port a and Port b are using it, and answers a band secured 
improper signal (processing C 3-1). 

[01 76] The crossbar switch side address control section 61 -1 of a requestor side transmits a band secured 
improper signal to a board as it is, and sets both the discernment bits Sa and Sb to "0" (processing C 3- 
2). (Sa=l ->0,Sb=l ->0) 

[0177] The address control section 81-1 in a board of a requestor side transmits a band secured improper 
signal to the controller 22-1 of equipment as it is conventionally (processing C 3-3). Henceforth, he 
leaves it to the resending demand of the controller 22-1 of conventional equipment. When the cause of 
resending in equipment receipt-side is taking out conventionally, it is requiring even the controller 22-1 
of the conventional equipment by the side of receipt, and is usable with the method (refer to drawing 29 
and drawing 30). 

[0178] In case 128-bit data are transmitted to a 256-bit port, when a 128-bit band can be secured (in the 
case of C4), the crossbar switch side address control section 61-1 of a requestor side sends out a transfer 
request to either of the two address lines by the side of receipt from the only address line. The crossbar 
switch side address control section 61-1 by the side of supply detects one transfer request of the two 
address lines (processing C 4-1). 

[01 79] The discernment bit of the side which checks that the crossbar switch side address control section 
6 1 - 1 by the side of supply saw the discernment bits Sa and Sb, and Port a and either of the b are vacant 
as for it at least, and replies Transfer O.K. from the address line of vacant one of ports is set to 
"1" (processing C 4-2). 

[0180] If Transfer O.K. is checked from one side of the two address lines, the crossbar switch side 
address control section 61-1 of a requestor side will transmit Transfer O.K. to a board, and will change 
the data receiver's address into a port with an answer henceforth. The address control section 81-1 in a 



http://www4.ipdlJpo.goJp/cgi-bin/tran_web_cgLejje 



9/1/04 



nxii/ n.&tf r/va. fuoouooao US Kl'U W<j 2780 I2|022 

Page 17 of 18 



board transmits Transfer O.K. to the controller 22-1 of equipment as it is conventionally (processing C 
4-3). 

[0181] Then, in a supply side, the above-mentioned processing C 2-2 - C 2-5, and C 1-8 to 1-10 are 
performed. Moreover, in a requestor side, if processing C 4-3 is performed, the signal and data from a 
controller 22-1 of conventional equipment will be outputted as it is henceforth (refer to drawing 31 and 
drawing 32). 

[01 82] In case 128-bit data are transmitted to a 256-bit port, when a band cannot be secured (in the case 
of C5), the crossbar switch side address control section 61-1 of a requestor side sends out a transfer 
request to one address line of the receipt sides from the only address line. The crossbar switch side 
address control section 61-1 by the side of supply detects one transfer request of the two address lines 
(processing C 5-1). 

[0183] The crossbar switch side address control section 61-1 by the side of supply recognizes that see 
the discernment bits Sa and Sb arjd Port a and Port b are using it, and answers a band secured improper 
signal (processing C 5-2). 

[0184] The crossbar switch side address control section 61-1 of a requestor side transmits a band secured 
improper signal to a board as it is (processing C 5-3). Henceforth, he leaves it to the resending demand 
of the controller 22-1 of conventional equipment. When the cause of resending in equipment receipt-side 
is taking out conventionally, it is requiring even the controller 22-1 of the conventional equipment by 
the side of receipt, and is usable with the method (refer to drawing 33 and drawing 34). 
[0185] In case 256-bit data are transmitted to a 128-bit port, when a 128-bit band can be secured (in the 
case of C6), the crossbar switch side address control section 61-1 of a requestor side sends out a transfer 
request to either of the two address lines. The crossbar switch side address control section 61-1 by the 
side of supply detects a transfer request from the address line (processing C 6-1). 

[0186] The crossbar switch side address control section 61-1 by the side of supply replies Transfer O.K. 
to the address line in a sender's port. The crossbar switch side address control section 61-1 of a requestor 
side will transmit Transfer O.K. to a board, if Transfer O.K. is checked from the address line (processing 
C 6-2). 

[0187] Then, in a requestor side, the above-mentioned processing C 2-3 - C 2-5, and C 1-8 to 1-10 are 
performed. Moreover, in a supply side, if processing C 6-2 is performed, a signal and data will be 
henceforth inputted into the controller 22-1 of conventional equipment conventionally as it is at 
equipment (refer to drawing 35 and drawing 36), 

[0188] In case 256-bit data are transmitted to a 128-bit port, when a band cannot be secured (in the case 
of C7), the crossbar switch side address control section 61-1 of a requestor side sends out a transfer 
request from either of the two address lines. The crossbar switch side address control section 61-1 by the 
side of supply detects a transfer request from the address line (processing C 7-1). 

[0189] The crossbar switch side address control section 61-1 by the side of supply replies a band secured 
improper signal to the address line with a sender's port The crossbar switch side address control section 
61-1 of a requestor side will transmit a band secured improper signal to a board, if a band secured 
improper signal is checked from the address line (processing C 7-2). 

[0190] Henceforth, he leaves it to the resending demand of the controller 22-1 of conventional 
equipment. When the cause of resending in equipment receipt-side is talcing out conventionally, it is 
requiring even the controller 22-1 of the conventional equipment by the side of receipt, and is usable 
with the method (refer to drawing 37 and drawing 38), 

[0191] Thus, since it has the switch and controller which distribute data to two input buffers and this in 
the board which can receive data with wide width of face, it can transmit to the board and coincidence 
from which two data width of face differs. 

[0192] Moreover, since it has the switch and controller which distribute data to the point of the output 
buffer of the board which can send data with wide width of face, if the port equivalent to half data width 
of face is intact even if data are under transfer, another data transfer can be performed. 
[01 93] Furthermore, since the address line, a 2 bits discernment bit, and one 1-bit a and b port 
discernment line are used instead of preparing 2 sets of address lines, physical size for a connection can 
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be made small and it can realize cheaply. 

[0194] Since common use-ization is in drawing further again, without the data line/address line being 
dependent on the bus width of face of a communications partner, it is cheaply realizable rather than it 
prepares two or more ports doubled with the data width of face of a communications partner. 
[0195] 

[Effect of the Invention] As explained above, according to this invention, it has two or more ports of the 
same data width of face where two or more boards are connected, respectively. In the data width-of-face 
adjustable mold crossbar switch equipment which connects between two or more boards through two or 
more ports which share an address signal By performing the communication link with other boards 
through the port which has **ed of the ports where a board with wide data width of face is connected, in 
case the data width of face of the boards which communicate differs It is effective in the ability for the 
data width of face connected to the crossbar switch not to be concerned, and communicate to the data 
width of face of a phase hand's port in a large port, also during the communication link with the port 
where data width of face is narrow. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the crossbar switch equipment by one 
example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the crossbar switch side I/O section of 
drawing 1 . 

[Drawing 3] It is the block diagram showing the configuration of the data division of drawing 1 . 
[Drawing 4] It is the block diagram showing the configuration of the address control section of drawing 
1. 

[Drawing 5] It is the block diagram showing the configuration of the switch in a board of drawing 3 . 
[Drawing 6] (a) and (b) are drawings showing the configuration of the switch shown in drawing 3 and 
drawing 5 . 

[Drawing 7] It is the block diagram showing the configuration of a crossbar switch side address control 
section shown in drawing 2 . 

[Drawing 8] Drawing in which (a) shows the content of storage of the memory (A) of drawing 7 , and 
(b) are drawings showing the content of storage of the memory (B) of drawing 7 . 
[Drawing 9] It is the block diagram showing the configuration of the address control section in a board 
of drawing 4 . 

[Drawing 10] Drawing in which (a) shows the content of storage of the memory (C) of drawing 9 , and 
(b) are drawings showing the content of storage of the memory (D) of drawing 9 . 
[Drawing 1 1] It is drawing showing control of the switch of drawing 3 by the switch control section in a 
board of drawing 4 , and drawing 5 . 

[Drawing 12] It is the flow chart which shows the actuation of a crossbar switch side address control 
section shown in drawing 2 and drawing 7 . 

[Drawing 13] It is the flow chart which shows the actuation of a crossbar switch side address control 
section shown in drawing 2 and drawing 7 . 

[Drawing 14] It is the flow chart which shows the actuation of a crossbar switch side address control 
section shown in drawing 2 and drawing 7 . 

[ Drawing 15] It is the flow chart which shows the actuation of a crossbar switch side address control 
section shown in dra wing 2 and drawing 7 . 

[Drawing 16] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

[Drawing 17] It is the flow chart which shows the actuation of the address control section in a board 
shown in dr awing 4 and drawing 9 . 

[Drawing 18] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

[Drawing 19] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

[Drawing 20] It is the flow chart which shows the actuation of the address control section in a board 
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shown in drawing 4 and drawing 9 . 

[Drawing 21] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

[Drawing 22] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

' [Drawing 23] It is the flow chart which shows the actuation of the address control section in a board 
shown in drawing 4 and drawing 9 . 

[Drawing 24] It is drawing in which showing a division in the case of the data transfer in the crossbar 
switch equipment by one example of this invention. 

[Drawing 25] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing actuation of a requestor side when a 256-bit band is seeurable. 

[Drawing 26] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing the actuation by the side of supply when a 256-bit band is seeurable. 

[Drawing 27] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing actuation of a requestor side when a 128-bit band is seeurable. 

[Drawing 28] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing the actuation by the side of supply when a 1 28-bit band is seeurable. 

[Drawing 29] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing actuation of a requestor side when a band is not seeurable. 

[Drawing 30] In case the 256-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing the actuation by the side of supply when a band is not seeurable. 

[Drawing 31] In case the 128-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing actuation of a requestor side when a 128-bit band is seeurable. 

[Drawing 32] In case the 128-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing the actuation by the side of supply when a 128-bit band is seeurable. 

[Drawing 33] In case the 128-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing actuation of a requestor side when a band is not seeurable. 

[Drawing 34] In case the 128-bit data based on one example of this invention are transmitted to a 256-bit 

port, it is drawing showing the actuation by the side of supply when a band is not seeurable. 

[Drawing 35] In case the 256-bit data based on one example of this invention are transmitted to a 128-bit 

port, it is drawing showing actuation of a requestor side when a 128-bit band is seeurable. 

[Drawing 36] In case the 256-bit data based on one example of this invention are transmitted to a 128-bit 

port, it is drawing showing the actuation by the side of supply when a 128-bit band is seeurable. 

[Drawing 37] In case the 256-bit data based on one example of this invention are transmitted to a 128-bit 

port, it is drawing showing actuation of a requestor side when a band is not seeurable. 

[Drawing 38] In case the 256-bit data based on one example of this invention are transmitted to a 128-bit 

port, it is drawing showing the actuation by the side of supply when a band is not seeurable. 

[Drawing 39] It is the block diagram showing the configuration of the crossbar switch equipment by the 

conventional example. 

[Drawing 40] It is the block diagram showing the configuration of the processor board of drawing 39 . 
[Description of Notations] 
1 Crossbar Switch Equipment 

2- 1, 2-2 Processor board 

3- 1,3-2 Memory board 

4- 1 to 4-4 I/O board 
5 Crossbar Switch 

6- 1 to 6-4 Crossbar switch side I/O section 

7- 1 to 7-4 Data division 

8- 1 to 8-4 Address control section 

61-1 It is Address <Control-Section BR> 61a-l Crossbar Switch Side. Controller 
61b-l Memory (A) 
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61c-l Memory (B) 

71- 1 Switch in Board 

72- 1,73-1 Buffer 
74-1 to 76-1, 
71a-l-71j-l Switch 

77- 1 Buffer A Group 

78- 1 Buffer B Group 

81- 1 Address Control Section in Board 
81a-l Controller 

81b-l Memory (C) 
81c-l Memory (D) 
81d-l-81g-l Counter 

82- 1 Switch Control Section in Board 



[Translation done.] 
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